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IMPROVED PLANING AND MATCHING MACHINE. 

The invention herewith illustrated belongs to the large and 
varied class of planing and matching machines, of which 
almost every wood-working shop of medium and even of small 
size has 4 representative tool. It presents the advantages 
of strength, compactness in form and design, and economy 
in room, power, and cost. It is adapted to plane and match 
hard or soft lumber up to 14 inches in width, and will sur- 
face 24 inches wide and upto 5 inches in thickness, by drop- 
ping the matcher shafts below the bed. There is a strong, 
heavy, andsubstantial frame. The bearings are perfectly 
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culars, eiteite the manufacturers, Bentel, Margedant & Co. 
Hamilton, Ohio. 
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Action of Magnets on Spectra. 

M. Choquart, of the French Academy of Sciences, states 
that the effect of magnetic influence on the spectra of the 
flames of sulphur and selenium is to cause them to pale and 
finally to become quite extinguished. On the other hand, the 
same influence multiplies the rays and renders more brilliant 
the spectra of chlorine and bromine. The effect, says the in- 





vestigator, is so rapid as to seem magical. The result of these 





$3.20 per Annum, 
ngs “Prepaid, 


The annexed engraving shows its arrangement. The strap 
which passes over the shoulders is made in two parts, buckled 
together so as to admit of adjusting. To the end is attached 
a ring strap of a size to fit around the smaller part of the 
pouch ; and above, alarger ring strap is attached to encircle 
the corresponding portion of the flask. There are two straps 
more, one of which is secured to both ring straps at one side, 
terminating in a buckle at the upper strap; and the other is 
similarly attached, but passes up over the top of the pouch. 
The end is then fastened by the buckle just mentioned. The 
pouch thus held is prevented from being lost by the tearing 
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fitted by scraping, and made of the best anti-friction metal, 
the latter compounded for the purpose by the manufacturers. 
The bearings also have self-oiling boxes, and the steps of 
the spindles are also self-lubricating. 

The cylinder cutter head is made triangular, of a peculiar 
form, and carries three knives. The last though straight, 
similar to thos egenerally used, make a drawing cut, thereby 
nsuring a very smooth surface even if the material be cross- 
grained or knotty. The cylinder has long steel journals, and 
on each end a driving pulley, and can be raised or lowered 
while in operation. Both cylinder and top rolls are raised and 
lowered together by one hand wheel, in planed ways at an an- 
gile,in order to keep the belt at the proper tension for any de- 
sired thickness of lumber. 

The machine is furnished with a newly patented sectional 
chip breaker, and an adjustable pressure bar, which holds 
the lumber down so that, as nearly as possible, a uniform sur- 
face is presented to the revolving knives of the cutter. The 
one piece pressure bar, held by springs or weights, presses 
the material only along the whole line of cut or width, and 
rests upon salient points or elevations, without allowing for 
the warp or sinuosities of the timber. If itis required to 

press the material which is in wind in its whole width to the 
table, the driven roller in front of the chip breaker is brought 
down, but the chip breaker itself only sufficient to bring its 
parts in a perfect contact with the whole width of the mate- 
rial. Heretofore the pressure bar had to press very heavily on 
the work, which made it necessary to use much feeding pow- 
er to overcome the resistance. ‘The feed rolls are weighted 
and strongly geared. 

The arrangement for changing from a matcher to a sur- 
facer is very complete, and the adjustment can be made with 
facility. For surfacing wide lumber, the matcher spindle can 
be lowered out of the way by loosening the adjustable step 

and letting t!c top of the spindle slide below the table. One 
vi the matcher spindles is adjustable by a crank wrench, 
while the other may be placed to suit the width and nature 
of the work. 

A matcher clip is furnished for preventing splitting and 
tearing cross-grained lumber when matching, also a lever to 
hold the lumber to the guide when feeding the lumber in. 
The matcher heads are made of gun metal and provided with 
a full set of cutters. The feed of the machine can, on either 
side, be instantly started or stopped. 

The invention is covered by several patents secured through 
the Scientific American Patent Agency. For further parti- 
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discoveries is to render the deductions from the spectra of 
the heavenly bodies only to be accepted with great caution, 
as they virtually introduce a new element to be considered in 
drawing conclusions from the aspect of the same. 


IMPROVED SHOT POUCH SLING. 
Mr. William W. Kollock, of Augusta, Ga., has patented, 
through the Scientific American Patent Agency (November 
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17, 1874), a novel and simple shot pouch sling, by means of 
which the pouch may be conveniently carried in such a man- 
ner that it cannot become detached and lost, and so that it 
will always be in handy position for loading the gun. 





off of the rings. The invention seems a useful one, and 
doubtless will meet with appreciation among sportsmen ge- 
nerally. For further: particulars address Mr. E. M. Haber 
shaw, or the inventor, as above. 





The Stevens Battery. 

A contemporary publishes the following list of offers for 
the Stevens battery, or for portions thereof, which was 
recently offered for sale on terms which we have already 
published: 

T. F. Rowland, Brooklyn, N. Y. For the 15 lots, $80,000. 

The Chief of Bureau of Construc -fion and Repairs of United 
States Navy Department. For all the lots, $145,000. This* 
bid was accompanied with a proviso that, if any foreign gov- 
ernment offered more, with the intention of removing the 
ship from the United States, then the United States Navy 
Department would increase their bid so as to exceed any such 
offer, subject, however, to the approval of Congress, which 
would have to make an appropriation for that purpose. 

John Roach, New York. For total lots, $105,000. 

John Stewart, New York. For lots 14 and 15, $3,000. 

H. McKay, No. 52 New York. For total lots, 
$50,000, 

J. H. Wiggins, New York. For total lots, $60,000. 

John F. Feffenly, No. 533 Water street, New York. 
lots 14 and 15, $4,500. 

N. Lassar & Sons, Hoboken. For lots i4and 15, $5,274, 
and for lot 1, which consists of the hull, $20 per tun for the 
scrap iron, and $2,600 for another lot. 

A. Pervis & Son, Philadelphia. For lots 1 to 14, $52,000, 
and for lots 14 and 15, $52,000. 

We have often read of the value of workmanship, and 
how raw material worth a few cents a pound may be, by 
skillful manipulation, changed into watch hair springs worth 
their weight in gold or microscope objectives more precious 
than diamonds; but here we see that, in the estimation of 
would-be purchasers, the value of a vessel that cost millions 
of dollars, expended with a vast amount of the highest engi- 
neering talent, is not over $145,000 in any cas*, unless some 
other government than our own wants it; and then the im- 
portance of the vast structure to our navy will be allowed 
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| to magnify the price indefinitely. 


Solomon said, ages ago : 
“It is nought, it is nought, saith the buyer; but when he 
hath gone his way, then he boasteth.” 





LC. says: ‘‘ A one-line ‘advertisement in the SCIENTIFIC 
AMERICAN paid me fifty-three dollars and fifty cents.” 
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THE VACUUM AN ABSOLUTE NON-CONDUCTOR OF 
ELECTRICITY. 

The passage of electricity through rarefied air constitutes a 
well known experiment in the lecture room of physical sci- 
ence. The oldest style of performing it is to attach, by 
means of a stopeock connection, a long glass tube to the air 
pump, each end of the tube being provided with brass caps. 
The electricity may be made to flow through its interior as 
soon as the exhaustion of the air has proceeded to a certain 
extent; then « most beautiful exhibition is produced in the 
cdark,resembling the aurora borealis; hence such a tube is called 
an aurora tube, and the aurora borealis has been ascribed to 
a discharge of electricity from the polar regions to the equa- 
tor, through the stratum of rarefied air above the clouds. 
Another form of this experiment is the so-called electric egg, 
which differs from the preceding ia nothing but that, in place 
of a long tube, an egg-shaped glass globe is employed, into 
which brass knobs or points project from both ends. 

Lately this same experiment has been modified, so that the 
vessel filled with rarefied air is always ready for the experi- 
ment. Gassiot and Geissler first conceived the idea of manu- 
facturing sraall and large glass tubes,melting pieces of platin- 
um wire into their extremities, so as to introduce the electric 
current, exhausting the air in them to the proper degree, and 
then sealing them hermetically. 

As it had been found that rarefied gases of different natures 
produce different colors of light in the dark when the electric 





16 | stratification of the light. 
; | on, and formed a perfect vacuum, perfect darkness was ob- 
® | tained in the tube, and no trace of light showed itself, even 
1| with strong electric charges, while neither the galvanometer 





current was passed through them, and later that different 
kinds of glass and liquids, when illuminated in this way,pro- 
dnced a great variety of effects (due to fluorescence), a very | 
extensive assortment of these tabes was soon in the market; 
and they may now be bought, under the name of Geissler 
tubes, from the dealers of philosophical instruments in our 
large cities, at different prices, varying according to their size 
and the‘elaboration of their construction. 

Experiments prove that electricity is retained on the 
surface of bodies by the presence of the atmosphere, which 
is an isolating substance; and that when its pressure de- 
creases, the escape of electricity becomes easier; while, in a 
good vacuum, the resistance to escape becomes zero, and 
the e'ectricity fiows off and cannot be retained at all. This 
has for a long time been the accepted theory, and is still 
taught in most text books on physics, and is believed in by 
most electricians; but that it is an error was proved by 
Bécquérel, Hawksbee, Gray,and Snow Harris, as they showed 
that even the weakest electric discharges could be retained 
in vacuo. Béequérel even went so far as to show that the 
charge was retained for fifteen days, provided that the va 
caum was so perfect as to be equal to a mercurial pressure of 
one raillimeter (the twenty-fifth part of an inch); and he con- 
cluded that, in a perfect vacuum, the body would retain the 
charge for ever: in other words, that electricity could not be 





transmitted through an absolute vacuum. 
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Du Moncel, ‘in his lately published yeucery work. on the 
Ruhmkorff coil, gives an account of his experiments in pass- 
ing a powerful electric current through a tube in which the 
air was being more and more rarefied, and states that, when 
the vacuum was made very nearly perfect by the continued 
operation of good air pump, the passage of electricity 
through the tube continually diminished ; so that at last, when 
the pressure had decreased to less than a half millimeter (one 
fiftieth of an inch), the light had almost disappeared, while 
tests proved that very little electricity passed; when, how- 
ever, a little air was gradually admitted into the tube, the 
electric current was re-established, and the light appeared 
again. 

Gassiot was the first who attempted to make an absolute 
vacuum, deprived of all traces of air or gas. He first made a 
barometer of the easily fusible alloy made of lead, tin, bis- 
muth, and cadmium, which melts below 150° Fah., contains 
no mercury, and which would not contaminate the vacuum 
with mercurial vapors. He did not, however, succeed in this 
way, as the vacuum thus made always contained traces of air 
or gas. He tried then another method; he filled the vacuum 
with pure carbonic acid gas; and after exhausting by the air 
pump, he left the remnant to be absorbed by caustic potassa, 
which, by its well known great affinity for this gas, removed 
the last traces. He produced in this way a vacuum much more 
perfect than any one ever did before; while his manner of 
procedure allowed the experiment to be extended over several 
days, and even weeks, When the vacuum had been made 
with the air pump on carbonic acid, an electric discharge, 
which, in the air, would not pass over a distance of half an 


1! | inch, traversed twenty inches with the greatest ease. In pro- 
}| portion as the vacuum became more perfect by the absorption 


of the carbonic acid, the discharge tended to fill the tube with 
a more and more pale luminous vapor. .The vacuum becom- 
ing more perfect in the course of severdidaya, the luminosity 


¢| became confined to the sides, where the platinum wires, 
§| which conducted the electricity, entered into the vacuum; 


and a certain space, half way, became dark,and this darkness 
extended itself, so that, in a tube of twenty inches length, it 


10 | occupied nearly ten inches. When a galvanometer was placed 
2/ in the circuit, it indicated that there was no longer a constant 
ii| discharge as before, but occasionally alternate discharges: 


when also the tube showed light flashes, and the so-called 
When at last the absorption went 


nor an ordinary vacuum tube, when introduced into the cir- 
cuit, would manifest a trace of any current, notwithstanding 
that this other ordinary vacuum tube showed luminosity with 


¢| feeble currents. From all this, it is therefore evident that it 


is practically demonstrated that the absolute vacuum is not 
only a non-conductor, but that it is absolutely impenetrable 
by electric discharges. 

De la Rive studied the phenomena observed. As soon as, 
during the attempts to pass the electric-current, a small 
amount of gas is introduced, corresponding with a mercurial 
pressure of } millimeter Gite inch), he found that the phe- 
nomena vary, according as the gas is admitted near the posi- 
tive or the negative side ; and he gives a very detailed descrip- 
tion of the so-called stratification, the succession of colors, 
the rose-colored mist, etc., phenomena which are always re- 
peated under the similar circumstances, depending, of course, 
upon certain laws governing the relation between the electric 
and luminous vibrations, 

The writer of this article possesses a strong glass tube in 
which, after the method of Gassiot, the vacuum has been pro- 
duced by the absorption of carbonic acid. The ends of the 
platinum wire intended to introduce the electric current are 
only one quarter inch distant from each other. But not- 
withstanding this short space, the strongest possible charge 
cannot be made to traverse this distance of vacuum, while 
the same charge will pass through a distance of six inches in 
common air, and of as many feet through a glass tube in 
which the air is rarefied. In the Stevens Institute, Hoboken, 
the experiment with a similar tube can be shown to any visi- 
tor, and excites the surprise of many who still persist in the 
faith in an electric fluid, notwithstanding they have aban- 
doned the doctrine of a caloric fluid, being advanced enough 
in their ideas to be satisfied that heat is a mere mode of mo- 
tion of ponderable matter. 

Now the fact is that the whole science of thermotics can- 
| not produce a single experiment upsetting the old doctrine of 
a caloric fluid,so conclusive as the experiment above described. 
Nobody has ever succeeded in producing an empty space or 
vacuum through which heat could not pass; but having done 
so for electricity, it proves conclusively that this subtle agent 
cannot be of the nature of a fluid, as a fluid would not be 
arrested by a vacuum. It proves that electricity must be a 
mode of motion (wave vibration or molecular rotation) of pon- 
derable matter, which cannot be propagated except by such 
matter, and will be as effectively arrested in its propulsion, 
when ponderable matter is absent, in the same way as is the 
the case with the sound waves when the medium by which 
they can be transmitted is wanting. 
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DON’T KISS THE BABY! 

The promiscuous kissing of children is a pestilent practice, 
We use the word advisedly, and it is mild for the occasion. 
Murderous would be the proper word, did the kissers know 
the mischief they do. Yes, madam, murderous; and we are 





speaking to you. Do you remember calling on your dear 
friend Mrs. Brown the other day, with a strip of flannel 
round your neck? And when little Flora came dancing into 
the room, didn’t you pounce upon her demonstratively, call 
her a precious little pet, and kiss her? Then you serenely 


grocestbed to describe the dreadful sore throat that kept you 
from prayer meeting the night before. You had no designs 
on the dear child’s life, we know; nevertheless you killed 
her! Killed her as surely as if you had fed her with strych- 
nin or arsenic. Your caresses were fatal. 

Two or three days after, the little pet began to complain 
of a sore throat too. The symptoms grew rapidly alarming : 
and when the doctor came, the single word diphtheria sufficed 
to explain them all. To-day a little mound in Greenwood is 
the sole memento of your visit. 

Of course the mother does not suspect, and would not dare 
to suspect, you of any instrumentality in her bereavement. 
She charges it to a mysterious Providence. The doctor says 
nothing to disturb the delusion; that would be impolitic, if 
not cruel: but to an outsider he is free to say that the child’s 
death was due directly to your infernal stupidity. Those are 
precisely his words: more forcible than elegant, it is true; 
but who shall say, under the circumstances, that they are 
not justifiable? Remember 

“Evil is wrought by want of thought 
As well as by want of heart.” 

It would be hard to tell how much of the prevalent sick 
ness and mortality from diphtheria is due to such want of 
thought. Asarule, adults have the disease in so mild a 
form that they mistake it for a simple cold; and as a cold is 
not contagious, they think nothing of exposing others to 
their breath or to the greater danger of labial contact. Tak- 
ing into consideration the well established fact that diphthe- 
ria is usually if not always communicated by the direct trans- 
planting of the malignant vegetation which causes the dis- 
ease, the fact that there can be no more certain means of 
bringing the contagion to its favorite soil than the act of 
kissing, and the further fact that the custom of kissing chil- 
dren on all occasions is all but universal, it is not surprising 
that, when the disease is once imported into a community, it 
is very likely to become epidemic. 

It would be absurd to charge the spread of diphtheria en- 
tirely to the practice of child-kissing. There are other modes 
of propagation, though it is hard to conceive of any more di- 
rectly suited to the spread of the infection or more general in 
its operation. It stands to diphtheria about the same rela- 
tion that promiscuous hand-shaking formerly did to the itch. 

It were better to avoid the practice. The children will not 
suffer if they go unkissed; and their friends ought for their 
sake to forego the luxury for a season. A single kiss has 
been known to infect a family ; and the most careful may be 
in condition to communicate the disease without knowing it. 
Beware, then, of playing Judas, and let the babies alone. 

POSTAL DETECTIVE SERVICE. 

It is rather more the custom to abuse the officials of the 
pos},effice, for losses, irregularities, and ,other difficulties 
happening in the mails, than to give them credit for their 
skill in the detection of crime and recovery of missing pro- 
perty. We hasten, therefore, to put on record a recent in- 
stance of a prolonged search for lost money in which we have 
been directly interested, and which has resulted in a remark- 
able and praiseworthy success on the part of the post office 
detectives. On the first of May last, a correspondent in a 
village in Louisiana mailed a registered letter to this office, 
and enclosed therein the sum of sixteen dollars. The missive 
failed to reach us, and we notified both our correspondent and 
the post office authorities. The latter placed the case in the 
hands of special agents, and for the past seven months the 
detective officials have been actively at work tracing the lost 
missive. We, and doubtless the sender of the money, had 
given up hope of its recovery, and hence our astonishmnet 
was all the greater at the reception, a few days ago, of a 
terse communication, signed L. M. Terrell, Superintendent 
Railway Mail Service, Fourth Division, and dated from Chat- 
tanooga, Tenn., citing the above facts, and stating that the 
writer had arrested the guilty party, and recovered the funds, 
which we found enclosed. When the immense number of 
letters which pass through the mails is considered, this re- 
gaining of a single missive, the abstraction of which had pro- 
bably been carefully concealed, exhibits a brilliant piece of 
detective ability, which redounds highly to the credit of our 


postal service. 


TEMPERATURE OF IGNITION OF CHARCOAL. 

Some months ago, as our readers will remember, an in- 
teresting discussion arose in our columns in reference to the 
possibility of igniting charcoal or over-seasoned wood, by the 
heat radiated from steam pipes. A well known engineer 
stated that he had collected conclusive evidence, proving the 
possibility of fires occurring in consequence of the ignition of 
wooden beams by contact with steam pipes, in cases where 
the wood had lain for a long time in contact with the pipe, 
and had thus been submitted to a process of charring at a very 
low temperature. We stated at the time that we were not 
convinced of the possibility of such action by any evidence 
which had then been given, and asked for more proof. 

It is a well known fact that the lower the temperature at 
which charring occurs, the lower the temperature of ignition. 
The question is, however, whether the temperature of char- 
ring can ever become so low as to cause the temperature of 
ignition to become equally low, or nearly as low. In such 
cases as were above referred to, it was supposed that the 
wood lay in contact with the steam pipe for months, or even 
years, and that finally the wood, having become thoroughly 
charred, actually took fire at steam heat. 

We have some evidence which has just been received, 
which may assist in settling the question, and in setting at 
rest the apprehensions of the authorities of our insurance 
companies, who are now acting upon the assumption that the 











possibility of this source of fire is so well supported by evi 
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dence that they are justified in imposing very severe restric- 
tions upon the use of steam pipes. 

Mr. Robert Harper, some time ago, contributed, to the col- 
lection of the Engineering Department of the Stevens Insti- 
tute of Technology, a piece of wood, which, as he states, 
‘« stood during sixteen years and one month on top of and in 
contact with a one inch steam pipe, containing steam at fifty 


pounds in cold weather, used for warming the First United | only that Science has come to be what it is. 


- 


| masters of Science have ever been zealous in their pursuit. | stayed his hand. Evenif it were possible to make a glass 


But their service to Science did not end in barren observa- | which would be transparent to all green rays and opaque to 
tions, nor were they made at haphazard. In every case where | all others, the asserted result would not happen. All things 
great discoveries were the result, point and purpose were | would not look green through it, but only those which emit 

| given to their investigations by hypothesis. Indeed, there | ted or reflected green light. A)l objects colored red, orange, 
| can be no true inductive investigation without a marriage of | yellow, blue, violet, or showing any combination of these 
' hypothesis and experiment; and it is by such investigations hues, would furnish no rays capable of passing through the 


The secret of | supposed glass, and would consequently look black, not 


Presbyterian Church of Hoboken, N. J.” The wood seems to | the successful career of Faraday lies not less in his fertility | green. 
be spruce. It is well seasoned, but no sign of injury or of | in inventing hypotheses than in his patient observation and | But the transparency of colored glasses is marked by no 


charring is perceptible, and there is nothing to indicate that it 
might not have remained on the steam pipe an indefinite 
length of time without injury. 

The accompanying diagram is interesting, and gives valu- 





able evidence in this connection. We gave, at the time when 
this subject first came up, a table showing the temperatures 
of preparation and the corresponding temperatures of ignition 
of charcoal for a wide range on the scale. 

Mr. Stahl, a student of the graduating class of the Stevens 


Institute of Technology, has prepared for us, at the request | 


of Professor Thurston, this diagram, in which the vertical 
scale is one of temperatures of preparation and the horizontal 
scale is one of temperatures of ignition, and the curve shown 
contains the points of correspondence as given in our table. 

It will be seen that the curve is apparently nearly hyper- 
bolic. The lowest temperature of preparation was 500° Fah., 
but it is seen at a glance, even that at 350°, the temperature 
of steam under a pressure of over 125 Ibs. per square inch, 
the temperature of preparation and of ignition cannot coincide 
unless some marked change of law should occur at so low a 
temperature, carrying the curve, which here represents that 
law, abruptly inward to reach the point A. We need hardly 
state that such a phenomenon would be quite improbable, and 
is probably impossible. Our readers will find this little dia 
gram very interesting and instructive. 

SCIENTIFIC FACTS AND SPECULATIONS. 

Addressing a Glasgow society the other day—his subject 
being the relations of Science to religion—the Earl of Shaftes- 
bury was pleased to be very patronizing to Science. No pos- 
sible harm could come to his hearers’ faith, he assured them, 
through the advancement of true Science. The speculations 





| conscientious determination to prove all things. Without | such exact chromatic limits, so that the effect of them is still 
| his genius for guessing, he would never have been able toadd | less likely to be as Professor Clifford assumes, as any one 
so much to our knowledge of electricity and magnetism. The | may readily see by looking through a pair of green specta- 
| first observer of the transit of Venus tells how he tried | cles. Ifthe observer has paid but little attention to the mat- 
| theory after theory, in order to discover one in accordance | ter before, he will be surprised to see how slightly the'natu- 
| with the motions of Mars, So, too, Kepler submitted guess | ral aspect of things is affected by the glasses. Still more 
after guess, hypothesis after hypothesis, to computations of | will he be surprised to see how many objects show neither 
| infinite labor, in determining the laws of planetary distance | their natural tint nor the tint of the glasses, but a color bear. 
|and motion. The writings of every great man in Science | ing no apparent relation to either. We happen to have on 
afford confirmation of the necessity of hypothesis in the pur- | our table samples of red, green, and blue glass. Probably 
suit of facts, as well as in the pursuit of scientific truths. the colors are as perfect as glass can be made to receive, yet 
But probably there cannot be found in the whole history of | neither specimen shows a pure color. For instance, all allow 
Science a more striking example of the worth of investiga- |. little yellow light to pass through them; the green trans 
tion guided by hypothesis, and the worthlessness of investi- | mits blue rays quite freely, and the blue glass fails to arrest 
gation without such guidance, than is afforded by the labors |some of the red rays. Seen through the red and green to. 
of Sir Isaac Newton. In his case we may see a great man gether, the golden clouds above the setting sun show a pale 
studying chemistry, unaided by any theory: studying the | canary-yellow tint, and so does a bright white cloud in an. 
phenomena of light under the influence of an utterly errone- | other part of the sky. 
ous hypothesis: and again, incited by a bare suspicion that | clouds have a fainter hue, approaching orange, yet are dis- 
the attraction of the earth might extend as far as the moon, | tinctly visible. The clouds change to orange, then to red, 
spending his ripest years mathematically testing hypotheses No change can be observed through the green glass, save a 
of the most stupendous reach, having for their object nothing | grafual fading, the clouds becoming invisible when they 
less than the laws of the physical government of the solar | have attained their brightest tint of red, the green glass being 
system, if not of the Universe. opaque to all rays below the yellow. Through the blue glass, 


Through the blue glass, the golden 


It is easy to imagine how a patronizing Earl of Shaftesbury, 
a brother alchemist, a Baconian philosopher, might have 
reproached him for wasting his precious time in theoretical 
investigations, advising him to stick to his laboratory and 
bend his powerful intellect to the accumulation of facts. But 
what says history of the days and nights which he spent in 
his laborious chemical experiments ? 

‘* While his hypothetical and deductive investigations have 
given us the true system of Nature, and opened the way in 


however, the reddening sky grows purple, the final hue being 
exceedingly rich and beautiful. Through the red glass, the 
sky appears lurid, like the reflection of a great fire. The blue 
glass seems perfectly opaque only to green and yellow; the 
green is opaque to red rays alone, the red glass to green only. 

These observations give a clue to the changing hues of col- 
ored objects when looked at through the several glasses in 
bright daylight, a few instances ef which may be cited to 
show how widely Professor Clifford’s assertion varies from 





almost every one of the great branches of natural philosophy, | fact. The salmon-colored cover of the Contemporary looks 
the whole results of his tentative experiments are compre- | yellowish brown through green glass, and a dead brown 
hended in a few happy guesses given in his celebrated ‘ Que- | through blue. Through the red it shows the palest possible 
ries.’ ” }orange tint. A yellow envelope shows a brighter yellow 
Aided by the insight into the principles of Nature which through the green glass, bright orange through red glass, 
chemical theory affords, the student of to-day is able to dis- | and salmon color through blue. Some cherry colored silk 
Kcover more useful facts in a year than Newton could in a| appears a lustrous brown through green glass, pale pink 
lifetime. So itis in every department of Science ; and though | through red, and an almost invisible purple through the blue, 
weak men are apt to mistake hypothesis for final truth, rest- | A piece of light blue silk appears a light drab through green 
ing on it Instead of using it as a means of further progress, | glass, a pale brown through red, and bluish gray through 
| the hypotheses formed by powerful intellects are the step- | the blue glass. A red spoi in the carpet seems brown through 
| ping stones of true Science, without which there could be no | green, pale red through red glass, and wine color through 
| advancement. If it were possible and necessary to confine |-blue. A deep green band on a water pitcher shows lead color 
our great men to one department of their work, we should through the green, slate color through red, and brown through 
therefore say, not ‘‘ accumulate facts,” but ‘‘ give us theo- | blue. Curiously, any color in the glass, instead of enhancing, 
ries. There are men enough, of smaller caliber, to observe as one would naturally suppose, the corresponding color in 
| and register: men enough to test your hypotheses and to fol- | objects, invariably makes it less bright and clear, It is only 











' 


| genius are more valuable than the demonstrations of medi- proaches that of the medium through which they are seen, 
ocrity.” 


| or 
| . . . 
Fortunately, however, there is no great need of such divi- 


| low their lead; do you give us theories. The guesses of |as objects emit or reflect white light that their color ap- 


of scientific men might be misleading and mischievous, but | . 
facts never ; and the function of true Science was simply the | Sion of labor. Genius for sound hypothesis is very apt to be 
observation and registering of facts. Therefore, if he had | seconded by superior skill in devising means for subjecting 
the wealth of Glasgow, he would send fifty thousand pounds | hypotheses to the test of experiment. 

to Max Miller to help on his explorations at the fountain | DOr 

head of Aryan civilization. The learned professor's opinions | SEEING THROUGH COLORED GLASSES. 

on many things were far from sound; nevertheless, he was| A child, or an adult not accustomed to critical observation, 


doing good work and ought to be encouraged. For like rea- | looks through a bit of colored glass, and straightway declares 





sons, this champion of English orthodoxy would send another 
quarter of a million dollars to Professor Tyndall, and say to 
him: ‘* Accumulate your facts; ' don’t care about~your theo- 
ries, but turn your powerful in‘ellect to the pursuit of facts.” 

The evil that men do lives after them; and probably the 
worst legacy left by Francis Bacon—that pretender in Sci- 
ence, time-serving politician, insidious lawyer, corrupt judge, 
treacherous friend, and bad man, as Dr. Draper justly styles 
him—is this very theory of Science which Earl Shaftesbury 
echoes. According to this school of superficial thinking, the 
man who turns his powerful intellect to the recording of the 
temperature of the air, the direction of the wind, and the 
state of the sky three times a day is a meteorologist worthy 
of the name; but the man who leaves the recording of 
facts to other men, or to automatic machinery, and busies 
himself with suggesting and testing hypothetical interpreta- 
tions of the recorded facts is a mere theorist, not to be acknow- 
ledged by “‘ true Science.” Similarly, the greatest astrono- 
mer is he who makes the greatest number of observations 


and discovers the most asteroids or comets ; the greatest geo- | 


logist, he who finds the most fossils. To seek the law within 
the law, by investigation guided by hypothesis, is to destroy 
one’s right to the title of a true son of Science! 


It is the fallacy of the French Academy, which rejected | 


Darwin as an unscientific theorist because he turned from 
the blind accumulation of facts to the development of an hy- 
pothesis whereby to account for the facts. The very impor- 
tant truth that Darwin’s hypothesis had given life to millions 
of otherwise fruitless facts, and still more had given purpose 
and direction to the observations of hundreds of naturalists, 
thus accomplishing more for the substantial enrichment of 
natural history than all their Academy had ever done, was 
ntirely overlooked. 


| pair of green spectacles! It is equally sure that he could 
We are far from deprecating the accumulation of facts. | have given no thought to the actual phenomena of color in 
No great truth was ever discovered without them, and the | writing the illustration we have quoted, elee he merle have 


| that it makes everything green, or blue, or red, as the color 
of the glass may be. The first impression is that the glass 
somehow throws a flood of colored light upon the scene ; and 
such, for many ages, was the universal belief. 

The ancients explained the phenomena of sight by suppo- 
| sing that the eyes shot forth rays which passed through space 
|to the objects seen: that they saw by means of these rays, 
|much as one might explore by touch the bed of a pond by 
using material rods. From this standpeint there could be no 
apter explanation of the action of colored media than to say 
that they changed the character of the rays proceeding from 
the eye, and so changed the aspect of the objects looked upon 
| through such media. Nearly eight hundred years ago this 
| view was shown to be erroneous by the Mohammedan philo- 
sopher Alhazen, who taught the true theory, since adopted 


by the christian world, namely, that the light proceeds from 





Single Bail Steam Towage on the Belgian Canals, 


We learn from the Moniteur Industriel Belge that a sys. 
| tem of steam towage is about to be established on the Bour- 
| gogne canal, over a distance of about 150 miles. The tow 
path will be laid with a single rail weighing some 16 pounds 
to the yard, and fixed on traverses placed 8°2 feet apart. 
The locomotive has four wheels, two of which are placed 
directly along the axis of the vehicle, one in advance of the 
other, and two, one at either side. The former pair are di. 
recting, the latter driving,wheels, The directing wheels are 
grooved, and fit the rail: the others have rubber ties which 
give purchase on the macadamized road,and wfich press 
thereon only to the extent of 0°07 pounds per square inch. By 
means of simple mechanism, the weight of the machine may 
be thrown either upon the driving or directing wheels at 
will. In the first case the maximum and in the last the 
minimum of adherence is obtained, to suit the conditions of 
a loaded or an empty boat. A single road is to be used, with 
relay engines provided at suitable distances, Each locomo- 
tive tows one boat; and when a meeting takes place of two 
traveling in opposite directions, the engines change boats 
and retrace their paths. 

This single rail system has already been satisfactorily 





| the object to the eye. The old theory is practically forgot- 
'ten; yet its influence is still seen in common speech. To 
|most people a colored glass colors a landscape by adding | 
‘color to it, though it is well enough known that it really | 
takes more or less away from the color of the several objects, | 
or at least the most of them. Even educated people will say | 
that a green glass, for example, gives its color to objects seen | 
through it. More than that, they will say, as Professor Clif- | 
|ford does in his able essay on the Philosophy of the Pure | 
| Sciences, printed in a late number of the Contemporary Re- | 
| ciew, that a colored medium will give its color to everything. 
/Thus: ‘‘If a man had on green spectacles, he would see 
| everything green. And if he found out the property of his 
spectacles, he might say with absolute certainty that every- 
| thing he saw, without exception, would be green.” 

Surely Professor Clifford can never have looked through a 








tested for short distances on the Belgian Canals, and the pro- 
jector,M. Larmangat, has obtained a government concession for 
its extended construction for forty years. The locomotives 
are to weigh 4 tuns each, and will travel at the rate of 3°1 
miles per hour, with full boats carrying, a cargo of 150 
tuns each. 





Proposed Utilization of the Hudson River Sources, 


The Legislature of New York, last year, ordered a survey 
in order to determine whether the immense accumulation of 
water on the great Adirondack plateau could be held in re 
serve and drawn upon as needed for State purposes. A re- 
port on the subject has recently appeared, from which we 
learn that this storage can be safely and economically effect- 
ed. Atthe present time this water runs to waste, and is 
productive of ‘much damage during the spring freshets. If 
confined, it could be obtained in sufficient quantities, when 
needed, to supply deficiencies in the river during the dry 
summer season for at least one hundred days, 
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THE UNDERGROUND RAILWAY, NEW YORK CITY. 


NUMBER VIl. 


Continued from page 402, 


The centering for the great 68 feet arch near 95th street, 
shown in the engraving in our last article, page 402, was put 
up and the arch turned while the trains were constantly 
passing and repassing beneath it. The centering was of 
itself a considerable work. In Fig. 17 we give an elevation 
thereof. It consists of a series of fraines or ribs placed 5 feet 
6 inches apart, from side to side. The back piece of the frame 
consists of two polygonal frames of boards 9x3 inches, so 
arranged that the boards of one frame break joints with those 
of the other, the joints, as usual, being in the direction of the 





Scientific American. 


end of the back piece rests. The other vertical support, 10x 6 


inches, single, is placed nearer the center of the tunnel, and 
rises to the back pieces. The inclined shore, 12x 6 inches, 
starts from the foot of this latter shore, and rises to the under 
side of the horizontal tie, where it abuts against a straining 
beam 4x6 inches, placed underneath this latter. These 
shores are strengthened by string pieces, 2 x 9 inches, double, 
and rest upon a sill placed transversely to the axis of the 
tunnel. Under this sill, and resting upon longitudinal tim- 
bers, 8x 6 inches, are the wedges (three sets for each end of 
the rib) by which the frame iskeyed up. The laggings are 3 
inch plank. 

The frames are braced together by two beams, 8 x 12 inches, 
placed horizontally across the upper side of the horizor:tal tie 
beam, and also by six other beams (three for each end of the 
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the clear, and the hight 16 feet 8 inches. The arches are 
semi-circular. Their center is 36 feet east and west from the 
center of the central tunnel. This latter has a span in the 
clear of 27 feet; and as the side tunnels have each a span of 
16 feet, we have, for the thickness of the rock walls-separat- 
ing the side and central tunnels, 14 feet 8 inches. The mid- 
dle tunnel is unlined, but the face of the rock is trimmed off 
to a very fair degree of smoothness, The two side tunnels, 
however, are each of them lined with brick 16 inches thick, 
and the space between the rock and the brick filled in with 
concrete. 

The ventilation is effected through circular shafts sunk 
over the summits of these tunnels, at the usual distance 
apart. These shafts are lined with brick 16 inches thick, 
and are 6 feet in diameter in the clear, and coped on top with 




















Fig. 17.—THE UNDERGROUND RAILWAY IN NEW YORK.—CENTERING OF THE GREAT ARCH, FOURTH AVENUE, NEAR 95th STREET. 


radius of curvature, which, for the intrados of the 68 feet 
span, is 44 feet 5 inches. The back piece is strengthened and 
prevented from spreading laterally by a compound horizontal 
tie beam, composed of four beams 10 x 3 inches, placed in pairs 
and joined a little to one side of the center by a spliced joint, 
as shown in Fig. 17. This tie beam is placcd a little above 
the springing line. Quite close to the crow is also placed a 
straining beam, 6 x 6 inches, single, supported by two inclined 
struts, 8x6 inches, single. The long horizontal tie beam is 
connected with the back piece by one vertical and four in- 
clined ties, each composed of two pieces of timber which 
clamp the back piece and tie between them. The dimensions 
of the beams of the vertical tie, which is placed in the center 
of the span, are 9x 2 inches, and those of two of the inclined 
ties, 9x3 inches. These ties are braced by single beams, 6x 6 
inches and 8x 6 inches, placed in such wise as to convey the 
pressure on the back piece directly to the points of support 
of the frame. These supports are so arranged as to leave 
sufficient room for the passage of trains. They consist of 
three beams for each end of. the rib, two vertical and one in- 
clined. One of these, 6x6 inches, is placed upright against 


the abutment, a horizontal beam 3x5 inches, on which the | 
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rib), placed, one along the backs of the vertical shores, and 
two along the backs of the inclined shores. On the outside 
of these latter supports are placed inclined beams, 8 x 6 inches, 
which bind the frames in sets of three, the beam passing from 
the foot of the shore of one rib across the middle ofthe shore 
of the second to the top of that of the third rib. From here 
another beam passes to the foot of the sixth rib, and so on. 
The ribs at the end of the tunnel, where the span is fifty 
feet and the radius of the intrados 31 feet, differ from the ribs 
just described in that they want the vertical shores and the 
ties joining it with the back piece. The inclined shore in 
this case rises from the foot of the abutment. 

The rock tunnels commence at 92d street and extend to the 
north side of 94th street, a distance of some 550 feet. It will 
be remembered that at this point on the road was the old 
rock tunnel. . This tunnel now forms the large central tun- 
nel, and on each side of it was excavated a single tunnel. 
The three tunnels as they now exist are shown in cross section 
in Fig. 18. The two single tunnels are 18 feet high from the 
railroad grade to the topof the arched roof, and 18 feet 8 
inches wide at the bottom: or, allowing 32 inches for the 
thickness of the two side linings, the span becomes 16 feet in 
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pene-hammered granite coping 10x 18 inches, surmounted by 
an iron railing. During the excavation of the tunnel, these 
ventilating shafts served also as working shafts, the head- 
ings being carried forward north and south from the bases of 
thérh, and the excavated rock raised to the surface by a smal! 
steam engine. 

The blasting was done in the most careful manner, the 
charges in the neighborhood of the dividing wall being so 
regulated as not to injurethem in anymanner. The drilling 
was done partly by hand and partly by steam, and the amount 
of rock thus excavated was, in the tunnels, 25,406 cubic yards ; 
in the open cut, 37,200 cubic yards. 
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Singular Cause of a Boiler Explosion. 

The tube of a boiler recently exploded in a foundery at 
Liége, Belgium, caused, as shown on examination, by the 
corrosive action of ferrous sulphate and sulphuric acid, de- 
rived from the sulphur in the coal fuel. The discovery 
strongly points to the necessity of carefully and frequently 
cleaning the forward portions of the boiler tubes, and 
other parts which do not come in direct contact with the 
flame. 
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Fig. 18 THE UNDERGROUND RAILWAY IN, NEW YORK —THE ROCK TUNNELS, FOURTH AVENUE, BETWEEN 924 AND 94th STREETS! 
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ROAD AND FARM LOCOMOTIVES AND STEAM ROAD 
ROLLERS. 


The newest types of Messrs. Aveling and Porter’s steam 
road roller and road and farm locomotives are illustrated on 
this page, the steam roller particularly presenting many im- 
provements when contrasted with the well known roller of 
Messrs. Aveling and. Porter’s manufacture which has already 
been illustrated in the ScrENTIFIC AMERICAN. As nearly 
as practicable, the steam roller is now made to conform in 
design and construction to the successful and extremely sim- 





ple road locomotive of this eminent firm. The heavy turn. 
table and steering apparatus of 
the old pattern roller _ is 
avoided, and the weight thereof 
is added to the rolling wheels, the 
thickness of whose tyreg, is now 
41 inches, instead of 2} inches, as 
heretofore. The durability of the 
wheels is thus increased twofold. 
One man only is required for the 
entire control of the roller,in place 
of two, and therunning expenses, 
including coal, oil, and wages, are 
by this arrangement reduced to six 
dollars per day for the 15 tun size. 
The consumption of fuel is less 
than in the old style of roller; the 
boiler and engine are larger and 
more powerful; the number of 
wearing parts is fewer; and more- 
over, the first cost of the machine 
is materially less. 

Now that the steam roller has 
hecome a recognized necessity in 
the practice of good road making, 
this improvement and reduction in 
cost will be acceptable to the large 
number of corporations and con- 
tractors requiring such machines. 

The engraving of the road and 
farm locomotive is taken from one 
of Messrs. Aveling and Porter’s 
recent manufacture. In general 
construction it does not differ ma- 
terially from the engine of this 
firm which gained the first prize 
at the latest trials of traction en- 
gines by the Royal Agricultural Society of England. In some 
of its minor details,alterations have been made which add to 
the success of the locomotive. Messrs. Aveling and Porter 
have built upwards of a thousand road and farm locomotives, 
and they have gained ‘first prizes with them at the Interna- 
tional Exhibitions.of London, Paris, and Vienna. 

The variety of uses to which these locomotives are applied, 
including plowing, thrashing, and the removal of heavy ma- 
terial, induces a large and extensive demand, which has never 
been so great as at the present time: Mr. A. T. Stewart, at 
his Garden City, Long Island, has adopted the Aveling and 
Porter road locomotive, and i+s success has been remarkable 





in plowing, thrashing, haul- 
ing, and the uprooting of large 
trees. Mr. Hinsdale, Mr. Stew- i |} 
art’s manager at Garden City, HI 
speaks very highly in its praise. | 

Messrs. Aveling and Porter's 
agent in New York city is Mr. — 
W. C. Oastler, 48 Exchange 
Place. 

os 
Gas from Sewer Refuse. 

A novel and apparently. im- 
portant utilization of sewage 
has recently been successfully 
put in practice in Breslau, Ger- 
many. Mr. Alfred Sendermann 
announces that from this waste 
he has obtained an excellent illu- 
minating gas, and this on a scale 
sufficiently great to warrant the 
belief that the plan might be ex- 
tended to meet the requirements 
of large communities. 

The apparatus, which is built 
underground, consists in a large 
reservoir in which the material is 
collected and thence run off to re- 
torts located at a still lower level. 
The gas is here generated in the 
usual way, and conducted to a 
tar cistern and then to a condenser. 
The purification is effected by 
milk of lime, and finally by pas- 
sage through clean water. 

The gas thus obtained is said 
to burn with even a brighter 
flame than that made from coal. 
Its odor is slightly acid, but not 
at all disagreeable. 

The common residues, such as coke, tar, and fatty matter, 
sre inodorous and perfectly utilizable. The cost of the 
“pparatus is no dearer than that of the ordinary description, 
while the expense of the product is necessarily less than 
that of coal gas. There is no disengagement of bad odor 
from the factory. If these claims are legitimate, several 


important sanitary problems will be solved by the in- 
vention. 




















Fish as Makers of Oxygen. 

Dr. Moreau has recently investigated the facts indicated 
by Biot, from which it appears that the gas contained in the 
natatory vessels of fish is nearly pure oxygen. Dr. Moreau 
has verified this, and has also discovered that, when other 
gases are found in the vessel, such as nitrogen, their pres- 
ence is due to accessory causes. 
he examines fishes which had existed for a long time in shal- 
low water. 


phy, or any other occupation that is within the measure of 
their strength and adapted to their tastes. 





The Overworked Man of Business. 
The London Sanitary Record, in an interesting article on 
‘* Overwork,” gives the following graphic picture of the 


In order to prove this view, | business man who is overtasking his powers: 


‘* Sooner or later he finds that his day’s work has become 


These, after determining by many analyses the | an effort, a toil rather than a delight; the last hour has be- 


quantity of oxygen which they had secreted to be about 16] come a strain only maintained by determination; a sense of 
per cent of the vesical gas, he plunged into water of a depth | exhaustion and fatigue envelopes his closure of the day’s 
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AVELING AND PORTER'S STEAM ROAD ROLLER. 


of some 25 feet. Submitted under these new conditions to a 
much higher pressure than before, the fish, to counterbalance 
the same, augmented the quantity of gas contained in the 
natatory vessel. Analysis of the gas then showed an increase 
in oxygen to 25 per cent, showing that the cause of the aug- 
mentation was clearly a secretion of that gas in a pure 
state 





A Noble Bequest. 
Ex-Mayor T. M. Allen, of Hartford, has offered to give 
that city $100,000 for the establishment of a free industrial 
school for the instruction of boys and girls in the business 





AVELING AND PORTER'S ROAD LOCOMOTIVE. 


avocations of life—agriculture and the mechanic arts, He 
suggests that every boy, while he is acquiring a knowledge 
of the arts, sciences, and modern languages, should become 
& practical agriculturist and master of some useful trade, 
and that the girls should be instructed in all the practical 
duties of the household, understand and become familiar 
with the chemistry of the kitchen, and made to master the 
art of making every article of a lady’s wardrobe, and also 
that they learn bookkeeping, banking, telegraphy, photogra- 





work, and the last columns of 
figures have presented difficulties 
hitherto unknown, and the last 
pile of letters has seemed more 
trying than of yore. Anything 
new, of an unwonted character, 
making special demands upon the 
higher faculties, becomes arduous 
and distasteful, revealing the fact 
that the higher powers are first 
commencing to give way, to an- 
nounce their inability; while the 
more routine matters, which have 
almost become automatic, or even 
habitual, can still be effectively 
discharged. But in time even 
these lower processes are affected, 
and the list half hour at the office 
is a distinct trial, and is followed 
by a new sense of exhaustion, 
There is a certain amount of irri- 
tability combined with the sense 
of exhaustion, that irritability 
which is ever found along with 
the exhaustion of nerve matter; 
this irritation, sometimes almost 
amounting to exaltation, marks 
the commencement of nervous ex- 
haustion and failure. While work 
seems to become more irksome, 
the usual sources of pleasure no 
longer afford their wonted solace 
and satisfaction. There is a hight 
ened susceptibility to any little 
trivial annoyance, domestic mat- 
ters are felt more keenly, the din- 
ner is not so satisfactory, the children are noisy; the more 
necessity for rest, and the more distinct the craving for com- 
fort and quiet, the less seems forthcoming. There is an emo- 
tional exaltation which reveals the irritability of the ex- 
hausted nerve, centers; the newspaper is stupid and uninte- 
resting, the piano wants tuning, servants are deteriorating, 
children are less obedient, and wives less sympathizing than 
of yore. The mind is as sensitive as is the skin after a blis- 
ter; the slightest touch produces pain.” 


The Sandy Hook Ordnance Experiments, 








The experiments with the ten-inch Rodman smooth bore 
gun, which has been altered into 
an eight-ineh rifled piece by the 
insertion of a wrought iron core, 
are still in progress at Sandy 
Hook. It is intended to subject 
the weapon to the test of 500 
rounds; and up to the time of wri- 
ting, 400 rounds have been fired. 
The charge used is 35 Ibs. hexa- 
gonal powder, with a Butler pro- 
jectile weighing 170 Ibs. At the 
$68rd round, the pressure in the 
bore was 25,500 Ibs. per square 
inch. Careful examination with 
a star gage, an instrument capa- 
ble of noting changes in diame- 

terof the bore of say, ofan inch, 

fail to show the slightest varia 
tion, and the gun is apparently as 
strong as when first fired. 

it is intended to continue using 
the ‘piece after the 500th round, 
antil bursting takes place, in or- 
der to determine the limit of 
strength. These results are of 
the highest importance, since, if 
the success thus far encountered 
is continued, come 4,000 smooth 
bore guns, now in government 
possession, will be fully trebled 
in value and efficiency. 





' Amaigam Fillings for Tecth 
*‘ As adurable filling, amalgam 
can be used,” says Dr. A. C. Cas- 
tle, “‘in cases where other me- 
tallic fillings cannot be applied. 
Their use has been on the increase 
for very many years; and where formerly only grains were 
sold, our most distinguished dental depots now monthly 
sell pounds of the best American prepared amalgams. 
Opposition to their use is made by those only who seek to 
obtain fabulous fees for gold fillings, which cannot be ob- 
tained for these, and hence appropriate to themselves the title 
of ‘‘the best dentists.” In the appropriate places I have 
used amalgams for forty years past. No injury, above elec- 





iro galvanic action, has been done by their presence,” 
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FINISHING LOCOMOTIVE WHEELS. 
It has of late years become the custom—and a very good 
one too—-to bestow much greater care upon the finish of 1lo- 


universally f wrought iron, and thus saving hand labor. 

We illustrate a 
machine for this 
purnose by Ir. F, 


W. Webb, loco- 
motive engineer to 
the London and 


Northwestern 
Railway Compa- 
ny. Itis acurvili- 
near slotting ma- 
chine, and the tool 
is mounted in a 
holder provided at 
one end cf a vibra- 
ting lever, the oth- 
erend of this le- 
ver being slotted, 
and being fitted . 
with a sliding 
block, into which 
the pin of a disk 
erank enters, As 
the crank disk re- 
volves with its up- 
per edge approach- 
ing the fulcrum of 
the lever, the ef- 
fect of the arrange- 
ment is to givethe , 
tool holder a slow 
downward and 

a quick return 
stroke. The point 
of the tool, of 
course, describes 
an are of a circle 
struck from the 
center of the vibration of the lever, thereby producing a 
convex form on the inside of the tyre, an1 so giving addi- 
tional strength to the rim. The wheel bed plate is revolved 
by suitable automatic mechanism, as shown, somewhat simi- 
lar to the devices ordinarily employed in planing machines. 
Provision is made for wheels of any diameter, by means of 
the crank and screw shown on the right of our engraving. 


, 





WOCL WASHING MACHINERY. 





In scouring wool, the operator has to insure that a con- 


stant supply ot the washing fluid be continuously and in- 
timately brought into contact with the material, and that a 
plentiful supply of rinsing water be at hand. To this end, 
comotive engine wheels than was formerly the case, and, as a | the washing machines are constructed with several cylinders, 
result, several special machine tools have been introduced for | that the wool may be repeatedly washed and rinsed. This 
the purpose of trimming off wheels, which in Europe are | system is known to the trade as “ the leviathian,” and the 





apparatus has been frequently improved in form and effi- 


es 
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= 





WEBB’S WHEEL FINISHING MACHINE. 


ciency till last year, when Messrs, J. & W. McNaught, of 
Rochdale,’ England, exhibited at Vienna the machine of 
which we publish an engraving. 

Fig. 1 represents the machine, used as a single self-acting 
wool washing apparatus for smaller quantities of wool, while 
Fig. 2 shows the transferring apparatus provided for carry- 
ing the wool from one washing reservoir to another in a 
series of machines. The arrangement of the working parts, 
of this apparatus will be easily understood from the engrav- 
ings. The washing reservoirs are provided with double bot- 


x 


Fig. 1. 


toms, and are connected with each other by the tube, H, 
through which the washing fluid can pass from one reser- 
voir to the other; this movement is effected in a peculiar 
manner, a steam injector being fixed in the tube, H, the 
steam jet of which, when acting, forces the fluid,through H, 
into the first reservoir, from whence it can pass back again 








into R as soon as it has reached the hight of the communi- 
cating pipe. The 
wool is put in mo- 
tion in the reser- 
voirs by means of 
swing rakes, which 
are moved in the 
manner shown in 
our engraving. 
The transferring 
arrangement for 
the wool is as fol- 
lows: The rod, w, 
is jointed to one 
end of the link, 
T, while the other 
end of this link 
works on an ad- 
justable center car- 
ried by a slotted 
bracket, b. The 
lower end of the 
rod carries rakes, 
A, which pierce 
» through the wool, 
= while a bush con- 
nected with the 
crank, 7, the axis 
of which is put 


SS in rotation by 
i wheel gear, can 
wil slide along the rod, 


u, whence the ro- 
tation of 7 pro- 
duces an ellipti- 
cal motion of the 
points of the rakes, 
A; the largeraxis 
of this ellipse is in the direction of the motion of the-wool, 
and the points of the rakes are through one half the curve in 
connection with the wool, and travel forwards, while they 
rise above the wool and travel backwards through the second 
half of the curve. The rakes which carry the wool forward 
through the troughs are similarly arranged; and at the point 
of contact of each of the curves degcribed;by the four sys- 
.tems of rakes, as shown in Fig. 1, fixed rakes are provided, 
through which the wool is pressed on one side and caught 





on the other side by the descending rakes of the next system, 
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acontinuous travel of the wool being thus effected. Return- 
ing to the arrangement for transferring the wool from one 
trough to the next, it will be seen from’ the sectional view of 
the transferring apparatus that the last system of rakes car- 
ries the wool on to an inclined plane, through which the 
small rakes, C,C,C,project; these latter hold the wool on the 
inclined plane, B, when the points of the rakes, A, have to 
travel backwards. From B, the wool is taken off and car- 
ried forwards by a separate apparatus, H, to which a curvi- 
linear motion is also given by the cranks, I, and the rod, K. 
The rollers, M,M, M, M, carry the material between the 
squeezers,F, from which it passes either over another roller, 
as shown, into the following reservoir, where it is at once 
caught by the rakes,D,worked by the crank,O, and the rods,n 
and m, or over a second squeezer or pressing roller to the dry- 
ing machine, as shown in Fig. 1. 

This apparatus for getting the wool from one reservoir into 
the other, or from the last reservoir through the squeezers to 
the drying machine, is well designed, and fulfils its purpose 
perfectly, while the mode of forcing the washing fluid from 
one reservoir into the other by a jet of steam is very simple, 
and also gives most satisfactory results. 

The inventors provide the self-acting machines (says En- 
gineering, from whose pages we extract the engraving) with 
a feeding cloth and a brass revolving immerser. The 
squeezers have wrought iron shafts 4} inches in diameter, 
and are covered with hemp or wool, and the fixed rakes are 
adjustable. : 

————————_-_-- » + ee 
NEW SWIMMING BATH IN LONDON. 

The public baths and washhouses are a feature in the life 
of English cities that is worth attention In many of them 
a bath, with clean towels, etc., can be obtained for two cents ; 
and hot water, use of tubs, and all necessaries for washing 
linen,can be had for two cents an hour. One of the largest 
of these establishments belongs to the parish of St. Mary- 
lebone, and is situated in Seymour Place. It possesses ac- 
commodation for some hundreds of bathers and washers, and 
is very largely patronized. 

An important addition has recently been made to this es- 
tablishment in the form of a large and handsome swimming 
bath, of which we present an engraving, extracted from the 
London Builder. 

The length of the bath room is 85 feet, and the width 41 
feet, the hight being 28 feet from the platform round the 
bath to the apex of the roof. The dressing boxes, averaging 
4 feet 3 inches long and 3 feet 6 inches wide, are contained 
along the sides of the room in recessed arched openings. All 
the fittings of these boxes are of ebony, and the metal work 
is electro-plated. The arcading is continued along the end 
walls, but the recesses here are filled in with ornamental 
tile work. The piers of the arches have each three panels, 
filled in with blue hand-painted tiles, with variously designed 
representations of birds, fishes, and water fowl. The roof is 
supported by cast iron semi elliptic ribs, ornamented with 
gilded scroll work panels. 
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The size of the bath itself is 26 feet by 73 feet, and the 
depth of water 4 feet 6 inches, shelving down to 6 feet. 
The spring diving board is 4 feet above the water, but there 
is another diving board 5 feet higher than this one. 

The bottom and sides of the bath are covered with glazed 
tiling, in variously designed patterns ; and the hand-painted 
tile border above the water line, 21 inches wide, represents 
the appearance of an aquarium, with fishes and rockwork. 

The whole of the interior of the building is decorated with 
Pompeian ornament. Mr. Raymond Smith is executing the 
marble fountain, which will be placed at the east end of the 
bath. The architect is Mr. H. Saxon Snell, and the cost of 
the building was $21,250 

The American Centennial Great Exhibition, 
The Financial Agent of the Centennial Board, Ex-Gov- 





ernor Biglow, of Pennsylvania, recently made a speech atf 


Norwich, Conn., upon the prospects of the Centennial, from 
which we take the following interesting particulars: 

The Board accepted the refusal of Congress to grant money 
as ao intimation that they must rely upon private capital or 
State aid to carry forward the project, and on this basis they 
have zealously devoted themselves to the work of raising 
funds, with much success. But they will make one more 
attempt in Congress to get money from the public trea- 
sury in the shape of payments for premiums, 
guard, ete. 

‘“‘T am confident that you must feel especial interest in the 
present status of this great enterprise, and I shall give it to 
you in as few words as practicable. The buildings are an 
art gallery, covering 24 acres, a main exhibition building, 
covering 20 acres, a conservatory of 24 acres, a machinery 
hall of 12 acres, and the agricultural department of 5 acres, 
making a total of 42 acres, which, with the space occupied 
by the zodlogical garden and the cattle pens and grounds for 
the agricultural tests, will make a vast show. Some months 
since,the art building and the main exhibition building were 
contracted for, and the inner walls of the art building are up 
to the square, and the granite will be all put up during the 
coming winter; and its completion in time is fully assured. 
The foundation of the twenty-acre building is nearly com- 
pleted, and the glass and iron are being prepared with satis- 
factory expedition, and its completion within the time pre- 
scribed may be confidently relied on. 
the machinery hall will be contracted for within a few days; 
the agricultural department, which can be completed within 
a few months, will be commenced in the spring. I say, fur 
ther, there is nothing in the financial condition of the Board 
of Finance to interfere with the progress of these buildings. 
The State of Pennsylvania and the city of Philadelphia have 
provided for the art gallery ; the city for the machinery hall 
and the conservatory ; and the subscriptions to the stock, al- 
ready segured, amount to about $2,000,000, which sum, with 
what we expect to get from Connecticut and the other States, 
will be applied to the main exhibition building and the agri- 


police 


The conservatory and 


cultural department. So you see that the great problem of the | 
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buildings is solved. The next inquiry that naturally arises 
is: Will there be anything to put into these great buildings? 
I answer, unhesitatingly, an abundance. The space already 


applied for decides that question affirmatively, and eighteen. 


months still remain before the opening. I know that the 
Director General, A. T. Goshorn, is already impressed with 
the great difficulty of restraining the exhibition, that is, to 
restrain it in quantity soas to elevate it in kind. I have 
myself, within a brief period, visited al] the great cities of 
the country, and witnessed the exhibitions at Cincinnati, 
Chicago, Indianapolis, St. Louis, Louisville, Philadelphia, 
and New York, and have gathered some knowledge of the 
public feeling ;and I feel that I am warranted in saying that 
in the department of machinery and of the useful arts 
generally, and in that of manufactures and natural produc- 
tions, the display will overshadow all its predecessors. The 
prospect of attendance and display from foreign countries is 
brighter by far than the Commission had anticipated. The 
following countries have formally and favorably accepted 
the invitation of the President to be represented and take 
part in the coming international exhibition,to wit: Germany, 
France, the Netherlands, Belgium, Sweden, Norway, Spain, 
Canada, Liberia, the Sandwich Islands, Japan, Honduras, 


Ecuador, Hayti, Argentine Confederation, Chili, Mexico, 
Brazil, Guatemala, Peru, Venezuela, Salvador, Colombia. 


While Great Britain, Austria, New Zealand, and the Austra- 
lian islands have adopted no official steps as to ministers, 
commissions, or appropriations of money, the Director Gen- 
eral is in possession of trustworthy information showing that 
each one of the governments of these countries intends that 
its subjects shall take part in the exhibition. In ten of the 
countries named, commissioners have been appointed to care 
for the articles to be exhibited, and in seven or eight it is 
known that handsome appropriations have been made to de- 
fray the necessary expenses. 

I wish I had the precise utterances of Baron Schwarz-Sen- 
born, delivered at Philadelphia a few days since, as to the 
value of the late Exposition in Austria. 
facturing had received a strong impulse, and that new and 
special branches had sprung up in and about Vienna; that 
looked at from this standpoint, the exhibition had been a 
most judicious investment. I cannot doubt that the Exhibi 
tion of 1876 will prove so to our country, for while we.may 
have lessons to impart, there are many more we should ac 


He said that manu 
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PROFESSOR WATSON, at present one of the members of the 
transit of Venus expedition for this country, has found a 
This makes his seventeenth discovery of the 


new asteroid. 
same kind. 
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THE Brooklyn tower of the East river bridge was com- 
pleted on the 16th of December. Its total hight is 268 feet. 
It is very imposing in appearance; we hope it will not prove 
a tower of folly. 
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ST MARYLEBONE SWIMMING BATH, LONDON, ENGLAND. 






































































=r - 
RS ena een ae —_ 





Scientific American. 


[JANUARY 2, 187 5. 





ASTRONOMICAL NOTES. 
OBSERVATORY OF VASSAR COLLEGE. 
For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 
Positions of Planets for January, 1875. 
Mercury. 
On the Ist of January, Mercury rises at Th. 4m. A.M., | 


| 


per cent, ovenaging rather leuk then four per cent. Two of 
| these samples contained about one per cent of white zinc, 
and two of them contained sulphate of lime. 

‘* Analyses of two samples of commercial gelatin averaged 


| sixteen and a half per cent of water, and 2°56 and 3°11 per 
|eent of ash, respectively. There was no oxide of zinc or 
| Sulphate of lime in these gelatins. 


The presence of so much water was quite unexpected ; 


Taman} FOR THE Suammmsnen oF MINERALS BY THEIR PuHysi- 
CAL PROPERTIES, ETC., for the Use of Students in the Field. 
Translated from the German of Alban Weisbach, by Persifor 
Frazer, Jr., A.M., ete 

We have here an exceedingly useful and compendious guide for explorers, 
who frequently have to pronounce on substances in situ, where no laboratory 
isat hand. The eminent author gives many new lights on classification, and 
his aim has been throughout to render the science of mineralogy as clear and 
accessible as its complicated nature will permit. The translator’s work has 





been done faithfully and intelligently. 


and sets at 8h. 58m. P.M. On the 3ist, Mercury rises at 7h, | and as the quantity is nearly the same in fresh and in sea- | Insects OF THE GARDEN, THEIR Hasrrs, ero. By A. 8S. Packard, 


57m. A.M., and sets at 6h. 4m. P.M. 
Mereury and Saturn will be in conjunction on the morning | 


of the 27th, and must be nearly together in the evening ; but | manufacturers. The carbonate of lime comes from the quick | 


they are so far south in declination, and set so early, that it | 
will not be easy to see them. 
Venus. 

Venus should be looked for in the morning, being west of | 
the sun after the transit. 

It rises at 4h. 56m. A.M. on the ist, and sets at 2h. 46m. 
P.M. On the S3ist, Venus rises at 4h. 13m. A. M., and sets | 
at th. 5im. P.M. 

Venus uttains its greatest brilliancy on the 12th, at which 
time it passes the meridian a little after 9 A.M., at the low | 
altitude of 31°. j 

Mars. 

On the ist, Mars rises at 2h. 18m. A.M., and sets at Oh. | 
47m P.M. On the 31st, Mars rises at th. 50m. A.M., and) 
sets at 1th. 38m. P.M. 

The apparent dizmeter of Mars is now very small, and its | 
southern declination is large; of course it is not a good time | 
for making observations or the planet. 

Jupiter. 

Although Jupiter’s relative position is becoming better, it | 
is yet not very favorable to observers. Jupiter rises on the | 
ist at th. 41m. A.M., and sets at Oh. 29m. P.M. On the Sist, | 
Jupiter rises at 1th. 58m. P.M., and sets at 10h. 35m. the | 
next morning. It can be beautifally seen at early morning. | 

Saturn. 

Saturn, also, is far south in declination, rises in the morn- 
ing, and sets early in the evening. On the Ist, it rises at 
Gh. 24m. A M., and sets at 7h. 10m. P.M. On the 3ist, it 
rises at 7h. 6m. A.M., and sets at 5h. 30m. P.M. 

Saturn and Mercury are nearly in the same position near | 
the last of Jaauary. 


| 


Uranus. 

Uranus is in northern declination among the small stars of | 
Cancer. Ov the 1st, it rises at Th. 18m. P.M., comes to meri- | 
dian at 2h. 22u:. in the morning, and sets at 9h. 26m. On the | 
31st, its position is very good. It rises at 5h. 15m. P.M., 
comes to meridi 
sts at Th. 25m. the next morning. 

Neptune. 

Neptune is too far off to be seen without the aid of good 
telescopes. It rises at Oh. 29m. P.M. on the Ist, ard sets at 
th. 35m. the next morning. On the 31st, it rises at 10h. 31m. 
A.M., and sets at ith. 37m. P.M. 

Meteors, 

Very bright meteors were seen on the evenings of December 
il, 12, and 15. One which passed from the zenith to the 
southwest, at 8h. 27m. P.M. on the 11th, was so large as a 
attract the attention of persons who occupied a brilliantly | 
lighted room. 








Sun Spots. 

The recor¢ is from Novernber 16 to Deeémber 16 inclusive. 
The photographic picture of the 16th shows the group of 
spots seen on the 14th, consisting of several very small spots. 
The next picture w~s taken on the 19th, when one large spot 
appears near the place where we should look for the group. 
Clouds prevented photographing again until the 25th, when a 
large spot was seexi near the center of the disk, preceded by a 
smaller one. On the 26th, no change took place, except that 
caused by the sun’s axial motion. Froni this time until Decem- 
ber 16, on account of clouds and wind, but three pictures were 
taken, and no spots were observed except a very small group 
on December 4. December 10, a group of good size appeared, of 
which five photographs have been taken, showing marked | 
changes during its passage ucross the disk. The picture of 
the 10th shows three spots of moderate size just within the 
eastern limb. On the 12th, the most westerly of these was 
surrounded by small spots arranged so as to form nearly a 
complete circle. On the 15th, the group consisted of five 
distinet spots of good size. On the 16th, no change. 

a= 
GLUE. 

** During the progress of a recent investigation, I observed,” 
says 8, Dana Hayes, in the American Chemist, ‘‘ some chemi- 
cal characters of commercial glue, that I believe have not been 
previously described. 

Analyses of two samples of white glue, of the best grade. | 
yielded the following results : 











ecg tad Gise. Frozen glue. 
Moieture (loss of weight at 212° Fah)... 16°70 16°28 
Gelatin, with a little animal fiber and 
* SII ela el aD BR - 9°85 80-42 
Carbonate of lime..................... 1°42 1°33 
Sulphate of lime. .......... 06-4 .-c000 0°41 0°34 
Ph te of magnesia..........+.0.+ - 035 031 
RE i 4, oo ap dies ote am wbred a 017 0°12 
Silica, ‘waste OF 190B, C86. 6 cine cvcncse? 0-09 0-08 
Oxide of zinc....... ee Pay sient odd eiock .« a 1°12 
| saceanes i 100°00 


Analyses of ten ae eee eee a 
common grades, and from different makers, showed 

portion of water contained in them to vary from fourteen to 
eighteen per cent, averaging seventeen per cent. And the 
proportion of ash or mineral matter varied from three to six 





| FastTenrne BuTTons, 
| Fire Cvrtrye Macurye.—C, Vogel, Fort Lee,N. J. 

| Fisn Jornt.—J. Hampson, Newburgh, N.Y. 

| GRINDING AND PoLIsHING MacutneRy.—J. H. Volk, Chicago, Il. 


| soned specimens, itis not a make-weight, although steam is| 


| very freely used in the rooms where glue is packed by the | 


lime used for cleaning and preserving the animal matter, or | 
| glue stock, while the sulphate of lime is formed by the addi- | 


| tion of small quantities of sulphuric acid during the process of | 
manufacture, to neutralize the lime that is carried forward | 
‘by the solutions of glue. The oxide of zine is said to be | 
added to prevent souring, or the acidity caused by decomposi- | 
| tion, and it also improves the color of the glue; but it is not | 
| very generally used, as these analyses indicate. I have heard | 


of the use of sulphate of zinc, alum, magnesia, etc., by glue- 
makers, but I did not find any other substance than those 
named above in these specimens, which represented the 
article commonly sold and used. 

The impure glues, or those containing the most mineral 


| matter, became almost insoluble after they had been broken | 
| Tor, have issued their illustrated Annual for 1875 in a very attractive form. 


| into small pieces and heated in a hot air bath (copper oven) at | 


212° Fah., for two or three hours, until they ceased to lose 


| weight; they then soften and become dough-like, but do not | 


dissolve when boiled in water for some time. The purer 


|gelatins were not so much injured, and one specimen, con- 


taining only 2°56 per cent of ash, was not materially affected 
| by this thorough drying. The solid sheet glue, while drying 
in this way, tumefied, and became very porous: the frozen 
| glue did not alter in structure. 

The conclusions drawn from these experiments was that 
the excess of lime combines with the gelatin and, perhaps, 
| with the extraneous animal matters of the glue, at the high 
temperature, forming a compound like lime soap, as the 
whole quantity of lime is retained in the insoluble portion 
left after boiling the dried glue in water. Such an explana- 
tion accounts for the difference noticed in the effect of drying 
upon gelatin and common glue.” 








Inventions Patented in Engiand by Americans, 
[Compiled from the Commissioners of Patents’ Journal. | 
From November 2 to November 2%, 1874, inclusive. 
ATTACHING TEAPOT HiNDLEs, ETC,—Tiffany & Co., New York city. 


| Bate T1z.—W. Cooper, Tyler, Texas. 





L.—A. Mason, New York city. 

Boots AND Boot MAKING MACHINERY.—F. D. Ballou et al., Boston, Mass. 
CARBURETTING A1r.—T. B. Fogarty, Warren, Mass. 

CARTRIDGE SHELL.—W. F. Parker, Meriden, Conn. 

CHEMIOAL TELEGRAPH, ETC.—W. E. Sawyer, Washington, D. ©. 
DISTILLED WaTER,--W. A. Lighthall, Brooklyn, N. Y. . 

Dray Pipgs, erc.—H. Hirsch, New York city. 

Dress Prorector.—C. Murphy, Camden, Me. 

zrc.—Z. K. Young, Philadelphia, Pa. 


IRronrne MAacutIne.—T. 8S. Wiles, New York city. 

Lieutrye Gas,.—H. B. Stockwell ¢ ai,, Brooklyn, N. Y. 

Loom Wert STor.—J. J. Switzer, Boston, Mass. 

MECHANICAL Toy.—W. A. P. La Grove (of N. Y. city), London, England. 
| Nosine Device ror AnrmMaLs.—W. Crighton, Fall River, Mass. 


| PIaNOFORTE.—A. Steinway, New York city. 


PREPARING TEXTILE FrseRs.—H. B. Meech (of N. Y. “city), London, Eng. 
Ratouet Brace.—J. W. Evans, New York city. 

REAPING AND BUNDLING GRatn.—E. Horton, Hartford, Conn. 
REFRIGERATOR.—J. J. Bate, Brooklyn, N. Y. 

Rorary Moror anp Pump.—J. H. Field, Edgefield, Tenn. 

SEWING MacHINE.—Singer Manufacturing Company, New York city. 
SHIELD For STOVES, ETC.—W. M. Conger, Newark, N. J. 

SPINNING MacCHINERY.—G. Chatterton, Providence, R. I. 

Steam Enetne.—T. L. Jones, Natchez, Miss. 

STrockine DarneR.—O. 8. Hosmer, Boston, Mass. 

StorpPEr.—N. Thompson (of Brooklyn, N. Y.), London, Engiand. 

Srrzet Lamup.—E. Parkman (of Madison county, Tenn.), London, England. 


| Tetzerarn.—W. E. Sawyer, Washington, D. C. 


Trimming Watt Papers.—H. L. Todd, Corning, N. Y., et al. 
TyRrEs on WHEELS.—E. Mellon, Scranton, Pa. 
Water Merer.—F. W. Brooks, New York city. 








NEW BOOKS AND PUBLICATIONS. 
JOURNAL OF THE CHEMICAL Socrery or Lonpon. Price £1. Is. 
($5, gold) a year. London: J. Van Voorst, 1 Paternoster Row. 
During the past three or four years, the Chemical Society of London has 
been engaged in an undertaking which deserves the support and recognition 
of all who are interested in the progress of physical, and especially chemical, 
science. For the past few years of its existence, the society published quar- 
terly a report of its proceedings, including the papers on chemical subjects 


which had been read at the meetings. Afterwards it was found desirable to issue 


the Journal monthly; and this form it retained till the year 1871, when, with 
the aid of funds, partly derived from voluntary subscriptions by the Fellows of 
the Society, partly from a subsidy received from the British Association for the 
Ad tof Set , the society undertook the task of printing, not only 
papers read at the meetings in London, but abstracts giving the results of 





| every memoir on chemical or a'\!ed physical subjects published either at home | 1 


or abroad, The monthly Journal of the Chemical Society thus becomes a 


| complete chronicle of the progress of chemistry all over the world. Taking 


the last number of the journal, we find that the 100 pages of which it consists 
contain about 150 abstracts of papers taken from seventeen different journals, 
ineluding the Annales de Chimie et de Physique, the Comptes Rendus of the 
French Academy, the Berichte of the Berlin Chemical Society, Poggendorff's 
Annaien, and the Journal sur praktische Chemie. The student of theoreti- 
cal chemistry or the manufacturer, the mineralogist, the physiologist, or the 
scientific agriculturist, may here find a complete and yet concise record of all 
that has been lately done in the department in which he is specially interested. 
We trust that such an important undertaking will not be allowed to fall to the 
ground for want of support. 
Tae POLARIZATION OF LicuT. By William Spottiswoode, F.R.S., 
ete. Price $1. New York: Macmillan & Co.. 21 Astor Place. 
r, William Spottiswoode {s the Vice-President of the Royal Society; and, 
Guibas ac annie 3 toe known as a profound and accomplished 
cientist. The book before us (No. 6 of Messrs. Macmillan's excellent 
Natvne Series) contains the substance of lectures delivered to the work 
people in the employ of Messrs. Spottiswoode & Co., printers, etc. The 
branch of optical science herein treated is clearly elucidated, and its great 
importance in technology and its beauty as a study of natural phenomena 
demonstrated in forcible and pleasing language. 





Jr., Editor of “ The American Naturalist,” ete. Also (by the 
same Author) INSECTS OF THE POND AND STREAM. Price 25 
cents each. Boston, Mass.: Estes and Lauriat, 143 Washington 
street. 

Tyo numbers (of twelve) of a most interesting series of handbooks of natu- 
| ral history. Wecommend them especially to the notice of our young readers, 
as popular expositions of a most fascinating study. 

THE STONE AGE, PAST AND PRESENT. By E. B. Tyler, Author of 
“ Primitive Culture,” etc. And “ Theory of a Nervous Ether,” 
by Dr. Richardson, F.R.S. Price 25 cents. Boston, Mass. : 
Estes and Lauriat, 143 Washington street. 

The first of these essays is an interesting treatise on the use of stone imple_ 
ments in all ages, and it points out some forcible instances of the survival of 
the use of such tools to this day, The second paper is a resume of the theo- 
ries on a subject which has been widely and discursively treated, with some 
original speculation on the supposition, which has long engaged the attention 
of the eminent author. 

REGISTER OF RURAL AFrarrs. Price 30 cents. Albany, N. Y.: 
Luther Tucker & Son. 

Messrs. Luther Tucker & Son, Publishers of the Albany, N. Y., CunTrva- 


It contains a large number of engravings of interest and use to agricultu- 

rists, and is full of practical suggestions and directions of {mportance to 

horticulturists and fancy gardeners. 

THe INTERNATIONAL REVIEW. $5. Six times a year. New York: 
A. 8. Barnes & Co. 

The number for January and February tains several valuable articles. 
Dr. MecCosh, President of Princeton College, reviews the late utterances of 
Professor Tyndall, about the potency of matter, and shows the weak points 
of his reasoning. Professor Vogel gives an article on Baron Liebig. Profes 





| sor Hart discusses the proposed Centennial Exhibition and that of Vienna. 
| 
THe CHEMIST’Ss AND Druaotst’s DIARY FOR 1875. 


A asstat and convenient form of diary, published by the proprietors of our 
st porary, the CHEMIST AND Daveaist, London, England. 
ANNUAL REPORT OF THE TREASURER OF THE UNITED STATES TO 
THE SECRETARY OF THE TREASURY, for the Fiscal Year 
ended June 30, 1874. Washington, D. C.: Government Printing 
Office. 

Mr. James VICK, one of the largest seed dealers of Rochester, N. Y. has 
just published the first | ber of his FLornaL Gur for 1875. This is a good 
sized magazine, beautifully illustrated, and containing descriptions of the 
best flowers and vegetables, with valuable directions for culture. It is issued 
quarterly in English and German, and sent to any person for the nomina 
price of twenty-five cents a year. 

Tue Dovs_e CENTURY CALENDAR AND SILICATE Nore Boox is the title 
of a pocket volume forwarded to us by Mr. C. W. Younggren of Amboy, Ill. 
The silicate part is useful—the balance obscures an advertisement of a well 
known watch concern. 














DECISIONS OF THE COURTS. 


United States Circuit Court.--District of Massachu- 
setts, 


PATENT EGG BEATER.—EDWIN P. MONROE (8. THE DOVER STAMPING COM 
PANY. 
{In equity—September 3, 1874. } 
Shepley, 
peat AY alleges that fateodente Antrtg ne pveption secured to him 
by letters patent, reissue No. 1,062, da 860, fora new and im- 
roved beater. Defendants, Tt --- iicense dy the tentees, were mak- 
fe and selling egg beaters under and in conformity, to letters patent of the 
United States granted to Turner Williams E. D. Goodrich, assignees of 
Turner Williams, 811. 
The consists of a frame, to 
clamped to a table or other support, with two concentric beaters, which are, 
fetbeatén ie held ite directions. The vessel containing 
to held tt 2: te e beaters, which project,downward from 
mo Ada ay 
revoly oy ite 
first claim is for, + combination with a 
r the journals to 


tate th. and at the oth clampiag device the Gaouring the 
ac e or the 

beater to the table its or bearing in ste purpose t ve 
endants infringe this aneah Ghee 


is not contended that def ts c is 

for ‘‘the beaters revolved in 0 directions by 
tially as set forth.” The Monroe beaters revolve in directions, 

and the in the illiams patent also revolve in opposite 
tions. Here their resem! nega nd ends, The 
beg =~ —-y— aid the orbits described b the revolution of the blades 

some by revo nO: es 
of the beaters intersect each in 
be beaten are entirely different. In "Toaes beater the fluid material 
tends to arrange itself ney d in two concen which are ed 
around in directions = , the cen’ force tending to 
accumulate material around the of the 1. In md- 
ant’s beater this action does not take place, for the reason the its of 
the blades intersect at two points the blade of 
one beater has passed through poten, another is Lm on op- 
posite direction, passes e same , obliterating rack 
made by the other, and so on ly. There are other obvious and im- 

0 t differences in the mode of of the beaters, which render it 

clear to admit of any doubt that the i described = the Turner 

Williams patent is not an infringement of the patent to Monroe 


bit court ; 
Making and selling beaters having two beaters rotating on axles sepa 
and a) from — other, is no infringement of a ont for such an im- 
lement having two beaters rotating on the same axis, although in both cases 
. revolve in opposite directions. 
(gemes 5, . Robb, counsel for complainant. 
mas W . Clarke, counsel for Pfendants} 


United States Circuit Court.---Distriet of New 
Jersey. 





PATENT MITER MACHINE.—GEORGE W. LA BAW ef al,, COMPLAINANTS, AND 
WILLIAM HAWKINS éf al., DEFENDANTS. 
{In equity.—Before Nixon, Judge.] 


This is a suit for alleged Setringoment me letters patent Ly 8,445, for ‘‘Im- 
provement in miter machines,’' ree W. La Ba way 18, 1869 
ond extended by the Commissioner of Patents for seven years from May 29. 


The —— filed a joint and several answer, alleging, th 
that the su inade by the complainant of his of his original patent was 
Srenties ome the infringeme EES i They 
€ up ic use. 
admit that n combination have constructed and sold miter machines Con containing knives 
miters Fe = iy grented oe ame Stephen W etal 
Angst 1 18 17, 1858, bu shear ase the said said Hal 1 machine — the inven- 
ton described in the Wil of complaint," we Set * 
oud Gain Of Gemptebaaal'e velesas, and Georetdon bse dente ran injunc- 


Oop ond a capeees: 
we or extended, the that it i 
prosumption t t it is f 
action of the Commissioner is conclusive ‘against 
ing the extension or the reissue, as well as ai: 
: upon the face of the papers that the new 


given to the com- 
Teceive no con- 
knowledge and 
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man may make valusble improvements uponapatented machine | J erican reign 3 Improved Wheel, Plow. 
aa obs Cute Loring on the Ast patent. clements of the’ original ma: | Becent American and Foreigu Latents. John B. Herman, Blair, Neb.—The plow beam is connected to the 


and J. Marshall, for complainants. | | bar by a universal joint, which gives it a free vertical and lateral 
(Chon & Leonard, for defendants. Machine for Rolling Blanks for Nut Bars. | movement, so as to allow the plow to be laterally adjusted to out 
George Johnson, Haverstraw, New York.—This invention consists | a deeper or a shallower furrow, or a wider or narrower furrow, as 
KING GLASS PATENT.—THE FLORENCE MANUFACTURING COMPANY 08. THE of a revolving clearer having notches in its periphery, in combina- | may be desired. There are besides novel devices which enable the 
= BOSTON DIATITE COMPANY. tion with a pair of rolls for rolling notched bars. The notches of the | plow to be readily adjusted to run deeper or shallower in the ground, 
[In equity.—May Term, 1874, to wit: September 8, 1874. } clearer correspond to the notches in the rolls for forming the hex- | and others by which the caster wheel may be readily adjusted to 

43 agonal nuts, so as to mesh with the notches in the soft, hot tron as it | take the downward pressure of the plow, and thus decrease the 
ce js founded on the jomere potent granted to Dudley & Clark, as- | 18 Teceived and discharged by the clearer. | friction and enable it to be drawn by less power, and mechanism 
bate ey, 29, 1869, for an ved hand mirror. The | Improved Water Elevator | which permits the plow to be readily lowered to and raised from the : 
si noes constructed by first using a base piece of wood or other euitable | > , iy: 
—_ = — mee aedy oe cove moun ~ Henry M. Sweet, East Haddam, Conn.—The shaft passes through a | STound when desired, and holds it securely in place when sus- te 

It and elongated ftener for the 0 eet ok meee ey Sent = piece, with | box flange which is attached to the brake lever. This box flange is pended. 


stiffener, is laid, face downward, on a mold, and a | , . c 
its handle extn eatable featic material, in. sufficient quantity tc cover made . oe “es oe —* of osue sufficiently to throw a pinion out of Emproved Sheaf Dropper for Marvestere 
compory'and extend beyond the edges of the base plece and surround the | ar witha wheel. The pinion is thrown out of gear, at thesame| Perry G. Nichols and William 0. Nichols, Cresco, Towa.—The 
: is ap he ees pm eh time that the brake is applied, by manipulating a lever, by means of | table is pivoted to the frame for tilting. It hasan arm extending 


down 
and Wit se composition, thus making @ smooth finished ornamental outer | Which the bucket may be stopped, when full of water, at any desired | below the pivot at one end, to which a cord is fastened, which is 
ol 





ia Sone S 9a Cae 


LO OR ET 


pack and handle. BT y or, an — our y A Awd point. suitably connected with a bejl crank. The last communicates with 
patentee are ly ornamental, impervious to damp, exempt from warping, | Improved Garter. a foot treadle in front of the driver's seat, so that by a downward 
a the glass, and preservative of the | 


hich —e res cheas d rough construction ; Samuel Chard, Mianus, Conn.—This consists of an outside spring movement of the foot treadie a catch will be pulled back to un- 


wooden or other base ~via with strengthening s' rip at the back, gives not | fasten the table, and the table will be tilted to dump the sheaves. 
and that py eaiity to the whole article, but especially stiffens the handle | b®2d and an inside adjusting band, severed at one point, and con- | fasten the table, anc e P 





} 
only 4 geri*ion with the back or body, where it is naturally weakest or most | nected together. The inner band will be made a little less in circum- | The table will then be turned back by gravity, the weight of the 
liable 10 DTeBK."” | scticle of manufacture, a hand.or portable totiet | eFence than the limb which it is designed to clasp. It is placed over | next sheaf put on by the binders, and it will be fastened by a catch 
ubnet, eh substantially as pw of a bene piece B, with He the top of the stocking, and exerts, through the spring band, a gentle | 8nd spring. The catch is so arranged relatively to the binder’s table j 
handle extension pote CI. ht substantially . oe doa | pressure sufficient to hold the stocking securely to the leg. that the binder next to it can reach it readily to unfasten it by 
made rradent made hand mirrors, in other respects like those described in | Securing Handles to Burial Caskets. hand. 


po’ * 4 7 
t ha no ‘* wooden or other base pce of suitable i " 
the Dudley Paver the ‘glass esigned to be mounted on it,’? and having no| William S. Wood, Newtown, N. Y.—An ear plate extends from one Improved Peg Box for Pegging Machine, 
extension from X~1.— a ag ty -F poy ae = end to the other of the handle, and is of some ornamental design. A George H. Davis, Oxford, Mass.—This invention consists of a peg ; 
part of vhich formed the entire frame and handle of the mirror, but they did | stay plate is placed on the inside of the casket and is secured by | ox with two feed channels for stock, to make pegs of two sizes, and 


not extend oenens Se eee. or form any base or support for the glass or the screws and nut rivets having square shanks, which pass through | feed mechanism and shifting apparatus, adapted for use in connec- 
frame veelearly no infringement of the Dudley patent. The practice of mold- square holes in the stay plate, and through the side of the case, and | tion with the pegging machine patented by C. Varney, and so ar- 
ing a piastic ma’ around a skeleton, or partial skeleton, of a material of | 1, riveted thereto to k them in pl before the handl » | ranged that the operator can shift the feed mechanism at will with- 
§ ter rigidity is as old as anything known in the arts, was practised by the re cep them in place before the es are : 
Teeyrians in molding bronze, and Ty ones sntiquity wy ip - day. | attached. The stay plate extends down through the case to near the | Out interrupting the operation of the machine, to use pegs of differ- 
Hesd eres Td yh Ud Sepler mache wna other plastic com" bottom with a rib on its outer side, and has a tendency to stiffen the | ¢nt sizes in different parts of the work. The invention also consists 
rounds, were well known before the date of Dudiey’s invention. Frames for side of the case and keep it in shape when lifting upon the handles: | Of certain improvements in connection with the cutter, and an im- 
Pictures and photographs of a plastic composition of shellac and other sub- proved form of the peg driver 
Frances, molded and ieee wwe known and dencrted in _ Imporved Voltaic Battery. j 
“k's De r ‘or his new com on of matter. ne | G } I ’ m 
rick’s patematter im Dudley's patent must, therefore, be found, if found | Dr. Robert Arthur, Baltimore, Md.—This invention relates particu-) '™proved Compound Metal Working Machine 
Paywhere in his new composition of a base piece, with its extension or han- | jarly to an improvement in the mechanical construction of the bat- George L. Jones, Vanville, Wis.—This invention relates to improve- 
die stiffener, with the other elements in his combination. Without such com- Seen ments in the compound metal working machine patented by the 
bination there would have been no new article of manufacture. It is not teries kuown as the Bunsen or carbon and the Grove, although it is nd I 3 
every new article put upon sale in the market which is a new article of manu- | anplicable to other forms. The invention is the result of difficulties Same inventor, under date of September 2, 1873. The punching 
facture. If one were to substitute a Claude Lorraine glass for the plate with | Pp mechanism, substantially such as previously employed. operates 
its stiffened back in the Dudley hand mirror, it would bea newarticle of com- | encountered in the employment of these and other well known bat- , ™echanism, subs ally P y employed, ope 
mere aoe of Clark pa. Boot (2 Cie (at Gazette, 4), Judge Blatchford heia | “ties for running a small electro-magnetic engine, and for operating , supplementary punch, so that bands, tyres, etc., may be punched 
«it jai.d mirrors made of cement, applied in plastic state and afterward | an electro-magnetic mallet for condensing gold in the operation of = certain points with large holes, and at otbers with small ones at 
havi bedded in the t, and conceale m view, | r , the same time. 
my py oretrengtheners, made of metal, which run from the body of | “ling teeth. The battery is composed of the following elements, 
the mirror part throug: pcan: pe and — MJ nandie, ond waaee, serve to namely : An outer jaw or cylinder with lower end closed, having a 
tiffen the cle, particularly a e junction 0 e handle i " a 
with pt ae infringements of the Duale patent. But this was upon | 8TOOVe or depression in its bottom containing mercury; an inner 
the ground that he Sound n Seve parese me —3 seca, the handle exten- perforated cylinder having one or more tubes attached; and a car- 
iffener, the glass and outer andle of cement. x 
= ae p pF ene rene sh os act as a base piece or support for the glass, and | bon plate provided at the upper end with a platinum tube, and frag 
the wires extend through 1+ neck and in the L—| = amsenees. ' | in | ments of zinc in suitable quantity, the latter being placed in the an- 
*s mirrors there is no base piece or support for the glass, and no | . sal 
retitete or equivalent therefor. He makes a hand mirror with a molded | 2Ular space between the outer jar and inner perforated cylinder. 








Improved Whifiletree Tug Fastener. 

James L. Graff, Petrolia, Pa.—Instead of boring the whiffletrees 
longitudinally to receive rods, cylindrical metal caps are applied to 
each end of the whiffietree. A sliding rod, having a knob at one 
end and a plate at the other, is formed at a right angle to each cap. 
A short pin projects from the center of the disk in a plane paral- 


und, and he réenforces or strengthens the handle | = 
frome of pam om here was nothing new in this as the date of the | Improved Mooring Attachment for Buoys. lel with the sliding rod. A bar slides in a socket formed on the 
Dudley patent. | Henry Brown, Charieston, N. C.—The object of this invention is | rear side of the cap, while the plate projects interiorly of the socket 


as i coteen containing a wooden back with an extension for a handle | to provide a means of replacing the worn out loops of buoy bottoms | and a pin projects through the loop formed on the end of the 


strengthened by metal rods, the whole oes covered with a composition, to | and ballast balls, without the expense, time, and trouble usually in- | socket. A coiled spring is placed in the cap between the end of the 


Thich form Je, given SE EE ond cnenatnaees Thandie, “nsists in the in- | Volved in the repair of the same. It consists in making the bottom | whiffletree and the plate. The ends of the traces are inserted in 
A patent for ougha seeper P' - — ing i kOe. 44-1 bo A | plate of the buoy with a pocket, which receives a detachable moor- | the loops on the cap, the pins having been first drawn back into 
= Tut} ~ nails emibedtied in it. | ing link, to be fastened therein by a keyed bolt. It also consists in| the sockets by pressure applied to the knobs, and there secured. 

Clarks se. Boost Q Opicial Gazette, 4), commented on and explained. | casting the ballast ball with two holes, which intersect each other at | To release the traces, the bars are drawn toward each other-by 





Aeron 8 


| rightangles at the center, one of which said holes receives the taper- | cords, which are joined to a ring between centrally arranged t 
Fy Giarke, for Gefendant].’ | ing shanks of two loops, and the other a bolt which passes through pulleys. ° f 
Fe ee we | the said shanks and locks them. Improved Soap Bubble Toy. 

REPEAL OF PATENTS.--OPINION OF THE ATTORNEY| "mproved Water Piston for Hydraulic Presses, | william A. Harwood, Brooklyn, N. ¥.—This is a little tin cup 
GENERAL. John F. Taylor, Charleston, 8. C.—This invention consists in a hy- | with anothér small cup attachment on the bottom, forming an in- / 


draulic piston formed of the usual packing rings, so united with a | closed chamber, in which is a hollow cone with a hole in the top. 
The following letter of the Attorney General is of great interest to paten- | ey¢t and an elastic ring that a very durable and efficient piston is ob- | A small tube like a pipe stem enters the chamber at the top, and ' 
tees and the legal profession, as it contains an announcement of the princt- | tained, while the cost thereof is comparatively small. there is a passage from the cup into the chamber. There is also a ' 


ples which will control the Government in the matter of its joinder in suits Improved Car Coupling. small hole through the bottom of the chamber containing the cone, 
piri: oo | Bara N. Gifford, Cleveland, 0.—This invention relates to certain im- | "4 ®round the outer edge of the bottom of this chamber is a 
DEPARTMENT OF JUSTICE, } we ’ 4 


Washington, DC. November 19 184, ¢ | provements in car couplings, and it consists in the peculiar construe- scant sw seme Papetotng nd recent pe Bae vc nciceaniget may | 
»D.C.,3 » " - . . » water. s < 8 alc 
Sre: On the 6th instant an application was made to me by Messrs. Curtis | tion of a slot or recess in the side of the coupling catch, in which i & 


end Corwine for ‘eave to use — Cy ATT u io here mon of George rests the end of a cross bolt, by means of the peculiar conformation down through the exit passage to form the bubble. 

., to vacate 5 A . . -o 
ion of blank wood for the nse of pegging machines. Tt was alleged as 6 | of which said recess the said catch is controlled in its motion and | Improved Saw Gummer and Sharpener. 
— = = application yp Fay Yad age of ee Px) said a | position, and the danger of its loss obviated. It consists also in the| Henry Baughman, Dorn’s Gold Mine, 8. C.—This invention has 
effect that dtunhovenk tad pbeamiin dive ee betes of said blanks r shomd } 4 | inclined shape of the shoulder upon the front of the coupling catch ; | for its object to improve the construction of the saw gummer for 


and ly 4 yea tye | aoe each, and that a similar article was offered in the | andthe mode of locking the short cross bolt by embedding its bent | which letters patent were granted to the same inventor, February 
"Tus induced to think, upon the showing then made, that the leave asked | endina recess in the drawbar, whereby the said bolt is protected 18, 1873, and December 9%, 1878. To an upright frame is bolted a 
for should be granted, and you were acco ly instructed to take the neces- | from incidental knocks, is always kept in place, and is easily detach- | block, and a support for the block, against which the straight saw 
Tun milo te — by Mesare Gartis d the salt Since then, b mr the | able. The invention further consists in the peculiar construction of is clamped to be operated upon. The inner end of this block may 


ee ee 


same time Mr, Sturdevant, with his counsel, Mr. Roberts, and others, claim- | . : bolt. be inclined to one side and the other, to give a bevel to the saw 
ing to represent the utacturers of boots and shoes,’ asked to have the | the drawbar in combination with the coupling catch and bolt + ~~ : . me - € .. Son 0 +." a “ eve ts e 
order made for the use of my name in said suit rescinded. Improved VWelocipede for Picking Cotton. teeth. 2e Clainp, by which the saw is held, has a rabbet on its 


It is somewhat difficult to determine in what cases the Attorney General ‘ ie dean inner side for the back edge of the saw to rest upon, and is so con- 
d Geo E. H Huntsville, Ala.—This invention re- 
Supreme Court in the. cane of Mowry 9 Whitney, 14 Wall Bi.“ The ancient Bw mentee aaa a pm may be pine »led conveniently and structed that, when one tooth is gummed and the clamp allowed to 
oy onrte Alcan oni taaae tien ¥° of Gomes OS 1, tae Eich courts Was | vith the least possible labor to pick cotton from the pod or stalk drop down, the inclination of its slots will carry forward the clamp, 
deve, : “. —-~ te. gia aan pinned | are the same within a bag, the said picker and his bag being and with it the saw. As the clamp is again raised by a lever, a 
the R.. : thing we. = oo yoy 3 Oeil be yg | ~ eed selativel to each other during the whole operation, while tooth of the saw will catch upon a stop attached to the block, by 
to repeal the second. ree Paton en pg gama bm is readil ae ‘ed along from point to point without man- | Which the saw will be held, so that it cannot be carried back by 
fasieg, SE 7 a thing by false suggestion he may, by acire | var do ep ea Demme’ . - . the backward movement of the clamp, thus bringing the next tooth 
3. When he that which by law he cannot grant, he, jure regis | - é A into position to be operated upon by the gumming wheel. Another 
peal to ol of Justice and right, may have a scire facias to re- | Improved Gas Cooking Apparatus. new feature is the provision of an orifice in the block for the 
And the court further reinarks that “If an individual finds himself injured, | Thomas Peacock, Wood Green, Eng., and John C. Peacock, Fins- escape of filings. 
either specially oras a part of the general public, it is no hardship to require bury Park Road, Eng.—This invention consists in ec »nomizing the Improved Heat Radiator. 


him to satisfy the Attorney General that the case is one in which the Govern- - . v venti 2 Ww 
ment ought to interfere, either directly by instituting the suit, or indirectly | heat derived from a combustion of gas by preventing the walls,top,; (sarin. Brooklyn, N. Y.—This invention consists in pro- 
'y authorizing the use of its name, by which the Attorney General would re- | and bottom of stove from radiating the heat generated within the viding the inner cone of the radiator with flexible plates projecting 


tain such control of the matter as would enable him to prevent oppression | . : > »xac , 
and abuse in the exercise of the right to prosecute such a suit.” oven, and it also consists in ventilating the oven by an exact supply from its base, and arranged at suitable distances apart to regulate 
the size of the openings, through which the heated air, gases, and 


Pee ee phe eee od 


, When Sturdevant’s patent was issued, the qeaction as to the novelty of the | of air, while the products of combustion are drawn off at the lowest 
‘invention claimed by him was expressly decided by the Commissioner of Pat- 


ents, and upon the reissue of the patent another decision of the same kind | Possible level. other products of combustion ascend in the flue 
was made. Iam now called upon by the relators, upon the allegation that - +) > ' : ‘ ’ 
there was no novelty in said invention, to proceed in the courts for the pur- | Improved Bracket for Dentists Chair. Improved Saw Tooth Swace. 


To allow tee nee decisions. G W. Gray, Albany, Oregon.—A slotted plate is attached to 
To allow this would be practi t se0rge W. Gray, « y; —2 
toa patent the right to appenl a by AE, cow eed fey ay] a metal plate which is attached to the chair by means of a pivot 


P' 
department in the attitude of attacking the acts of another department of the | that it can be inclined in any position, carrying with it a 
Government, Whenever it appears that the © issi ts hes | 20tat, 80 that It ca 7 . : 

oe nat. throngh frand or mistake,a patent has been improperly sleeve in which slides an — ‘Lees The ne held = Aree 
° y , the rney General, as a general rule, in my opinion, , A int is attac’ to the top o e up’ brough 
ought, upon the relation of ‘tan individual who finds himself injured there: | ye os exer AT nm aad fe: - a On ieee of or 
pe to allow a suit to be brought on behalf of the Government to set aside which passes a sleeve which slides on a fea ¥ 

he Commit nate, not mean to say, however, that the views or wishes of | arm which slides through the sleeve is an upright tube, on the upper 


the Commissioner should be r the A but hi 
action in such cases ought to look as well'to the Tights of 45-4 7. end of which is a ball and socket joint. The ball is clamped in the 


Alonzo G. Rouse, Jacksonville, Fla.—In using this swage, the 
tooth of the saw is first inserted between projections, its edge pro- i 
jecting into a recess. Blows with a hammer upon the stock will ' 
cause the said projections to form small transverse grooves in thc 
upper and lower sides of the tooth. The swage is then removed 
and adjusted to bring the edge of the tooth between another pro- 
jection and the inclined end of a die. Hammering upon the end of 


she interests of those who seek its liation. : , % : the stock will thus bring the edge of the tooth to the proper form, 
ncaking @ case like the ‘one before me, in which the question as to the socket by aset screw. A 8g ore _— _ on thoarms, obliterating the grooves and finishing the edge or point of the 
coner wine ae  tevention, I have determined FX where ¢ a! Commie- which extend from the os the J. n _ oe eae tooth 
vat af wwe My ged y instruments or materials used in filling and excavating . ° 
vacate a patent issued by him, such suit ought not to any . 
validity of the patent in ‘question has been denied. or at least omavely doubted | Water cups are attached by means of sliding rings. When the __impreved Polishing Machine. 
some tafe proceedin oo een private pa. as vee Se patentee sues | patient is seated, the table is adjusted by means of the various, William 8. Wood, Newtown, N. Y.—In this device motion is effected 
ted where persons alles a wanna novelty tna patent, infringe : ss. mechanisms described, to bring the instruments and materials | by a rotary spindle with a chuck plate, to which is attached a spring 
ntee delays suit we a view of allo for to | nto convenient position for use. pivot carrying a box or holder for the grinding substance,in such a 


c ‘01 
accrue, or where, with doubts as to the’ ity of his patent, there are spe- 
" ’ 5 pe- |i ; . . se 
a circumstances of injustice or oppression on the part of the patentee. Improved Button Boot. a — _ patie ne and stroke or motion are entirely at the 


i 
daa hes of the executive vi need gh Government, and to afford ade-| fpaward F. Wells, New York city.—The lower portion of the 


keneral, that the rule above stated should be observed. If the invalidity of | overlapping flap of a button shoe is made in one piece with the Improved Brick Mold. 
(bitent appears in a litigation about it between private parties, the Attorney | quarter. A flap piece constitutes the upper part, which issewn to John Treadway, Haverstraw, N. Y.—This invention consists of a 


7eneral, s 
entee from harassing other persons Sith waive foe the use of hie urerenand | the main portion, the slit extending about half way down the lat- | removable key or wedge block placed beneath the reciprocating 
—~> | ter. The seam, at the place where it bears inside against the leg, is | plunger of the machine and above the platform, whereby the amount 











When fraud # 
eral, to repeal sf fom eh TT Ky Pmt sa yt tar not so liable to be hurtful as an inside seam along the instep. of pressure on the brick is raised according to the quantity or condi- 
z ta! § necessary to the as a case cannot go upon the tion of clay in the mold. 
‘oor panned ~ontrae loved to the Attorney General were not presented | Improved Rotary Harrow. 
his fing wntevant has given satistactory reasons. for ad the price of| William J. Murphy and William H. Cock, Murfreesborough, Improved Soap Frame. 





lanks, and that it was by an it with the manufactur. | 1) foot in diameter, into which are John H. Keller, New Orleans, La.—Thisis a soap frame for formi 

ers of boots wo yoo kb Tenn.—There are two rollers, a foo , 4 a soap ‘or forming 

the public interests Sant pant et to take any — to eeday any | serewed knives. To a cross bar is bolted another set of knives, so | soap blocks, constructed of iron side walls strengthened by longitu- 
. d 


ou will, therefore. ecline any further use of | anged that their paths may be midway between the paths of the dinal re-enforging wooden bars, and of wooden end walls bound by 
| 














my name'in thie pat Tod etd the ant 
<) : TY ree ORGH H. WILLIAMS, | knives of the rollers. There is besides a roller which is designed to | the vertical flanges of the side walls, the whole being firmly clamped - 


{Sign 
George P. Sanger, Esq,, U. 8. Attorney, Boston, =a — | roll and smooth the ground in the rear of the harrow. otgether and to the bottom part. 
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drilling rock, sawing stone, and turning emery wheels, 
also Glaziers’ Diamonds. J.Dickinson,64 Nassau St,,N.Y. 
Steel Castings—Solid and Homogeneous. 
Tensile strength 70 thousand Ibs. to the square inch. An 
ultural Implements, Farm Machinery, Seeds, | jnyaluable substitute for expensive forgings, or iron Cast- 
Fertilizers. R. H. Allen & Co., 189 & 191 Water St..N.Y. | ings requiring great Strength. For Circular and Price 
The Varnishes and Japans of the London M’f’g | List, address McHaftee Steel Co., cor. Evelina and Levant 
Co. compare favorably in price with, and are unexcelled | gts, Philadelphia, Pa. 
in purity, durability, and color by, any first class houses Steel Lathe Dogs, 14 size 17 si f Steel 
* . 2s, and7 sizes of Stee 
in Europe or America, Hyatt & Co., office 46 Grand St., Clamps. The Best and Cheapest. Send for Circular and 
New York; Factory, Newark, N. J. Price List to Phila. Hydraulic Works, Evelina 8t., Phila, 
Faught’s Patent Round Braided Belting—The| fyand Fire Engines, Lift and Force Pumps for fire 
Best thing out~Manufactured only by C. W. Arny, 301 & | anq all other purposes. Address Rumsey & Co., Seneca 
308 Cherry St., Philadelphia, Pa. Send for Circular. Falis, N. ¥., U.S. A. 


Patent Rights for Sale—of the neatest and most | Portable Engines, new and rebuilt 2d hand, a 


pe whims ince are et ge ge ce rg seo specialty. Engines, Boilers, Pumps, and Machinist's Tools, 
adress F. B. Dizon, dosiebsoys . * | I, H. Shearman, 45 Cortlandt St., New York. 


Wanted—Good 2d hand Engine Lathes, at Low | 





| Diamond Carbon, of all sizes and shapes, for | 


| carry off a portion of surplus heat in a small con- 
servatory or greenhouse, I put a round ventilator 
_in the ceiling, 18 inches in diameter, carrying a 
‘sheet iron tube of the same size through and 
about four feet above the roof, with a cap. The 
room is heated by a double tier of hot water pipes. 
Contrary to my expectations, instead of having an 
upward draft, the cold air blows down the shaft 
during a windy day, and on still days is sluggish 
and inert, affording no satisfactory ventilation. 

| How can I obviate the difficulty? A. You do not 
say whether you have an opening to the outside 
air near the floor. If you have no such opening, 
we should suggest one as a remedy. 


(3) A.C. R. says: No. lasserts that houses 
with cellars are healthier than those built with- 


(2) W. L. says: In “order to ventilate and | the surroundings will permit. True it laterally by 
' the line and then level it up. A. This isa good 


method for an experienced workman, but the other 
is best adapted for general use. 


(18) 1.G.H.says: To run a saw mill,we have 
an engine 1436 inches stroke, with an 8 feet driv- 
ing wheel, belting to a pulley on the main counter- 
shaft only, 344 feet diameter, surface 15 inches. 
This pulley is so small (in order to give the neces- 

| sary speed) that the belt will slip. Can we,-by put- 
| ting in another countershaft, improve the mill by 
| belting from the engine, and then to the present 
| shaft, thereby giving an opportunity to increase the 
pulleys to a size that will prevent slip? The engine 
is said to be 60 horse power. It is argued that this 
extra shaft would take so much more power that 
the engine would not drive the mill. Can you tell 


Price. Address Junius Harris, Titusville, Pa. | For First Class Steam Boilers, address Lambert- | out them; but No. 2 says the contrary, and that a us about how much power it would consume to 


‘ Amateurs’ Photograph Apparatus, for Home | ¥!!/¢ Iron Works, Lambertville, N. J. house built on solid foundation without cellar is drive this extra countershaft, it being about 8 feet 
Amusement. Every thing complete <or taking pictures. Engines and Boilers a Specialty—Ist class; new | 20t likely to be affected by disease arising from long? A. The change suggested would be a decided 
Sent on receipt of price, %. Simpson & Martin, corner | patterns; late patents; reduced prices. Plain and Cut-off | impure air as easily as the house built on a cellar. | improvement; and instead of a loss, more of the 
Walnut and Pacific St., Newark, N. J. | Hor’l and Vert’! Engines; Hoisting Engines; the celebra- | Which is right? A. There have been so very few power of the engine would be utilized than at 
We have a small Brass and Copper Article we | ted Ames’ Portadle Engines; Boilers of all kinds; Climax houses built without cellars that this question present. 
want manufactured. Sawyer & Baldwin, Houston, Texas. Turbine; and the best Saw Millin the market. Large | oannot be answered experimentally. If you fill a >CH - H I test 1 
For Sale, Cheap--Foundry and Machine Shop, al- | *tock always on hand. Hampson, Whitehill & Co,, % | vessel with sand and then pour water into it so as | (14) E. C. D. Jr. asks: How can I test soda 
most new. F.D.Bennett, Jackson,Mich. Splendid m'f'g | Cortlandt St., New York. Works at Newburgh, N. Y. to allow the latter to rise to within a short distance | 988? A. The test is to find how many measures of 
point. Coal mines in city—Railroads in seven directions. Buy Boult’s Paneling, Moulding, and Dove-tailing | of the surface, you have a good representation of | diluted acid are required to destroy oe 
Wanted—2d hand Engine and Boiler, ready for | Machine. Send for circular and sample of work. B.C. | the way the water lies in the earth; but sometimes | T#¢tion of and to neutralize 100 grains of a speci- 


use. Address, with price and maker's name, until Dec. | Mach’y Co., Battle Creek, Mich., Box 227. M 3 | men of soda salt. The acid is measured in the al- 
$i, 1874, to J. F. Sanders, Elisabeth City, N. C. | | itisat one hight and sometimes at another. In some | 





| kalimeter, which is a straight glass tube, or very 
| ¥ ¥ 4 ’ 
A Sraall Boat Engine, boiler and Pump, for Sale | localities it lies deeper than in others. It this city, | 
cheap. W. H. Brown, $7 Center St., New York. | 
} 


at one section, water can always be found within 
| 6 feet of the surface ; on the other hand, at Passaic 

Trea Steam Engi Indicator— | ; 
$i. Gees. tome C.E., ile ews, Senn. — |! SWERS Bridge, a well had to be sunk 60 feet before water 
r ee a So =< ld be obtained. It can, therefore, easily be in- 

Magic Lanterns, and 100 Choice Views, for $85 | . = ‘ Pate 

and upwards, for Churches and Public Exhibitions—a pro- | J. E. 8. will find a description of mica on | ferred that the healthfulness of a house, having a 
fitable business for a man with capital. Catalogues free. | p. 88, vol. 25.—J. J.’s proposttion as to an astronom- | Cellar, will depend upon the nature of the soil in 
McAllister, Manufacturing Optician, 49 Nassau St., N.Y. | ical problem is utterly unintelligible.—W. P. will this respect, for it would make very little differ- 
For Sale—One “Cottrell & Babcock” Water | find directions for black enamel leather on p. 122, | ence as to dampness, to a house at Passaic Bridge, | 
Wheel Regulator. Also, one “ Harrison’s’’ 12 in. Porta- | yo}, 27,—E, 8. can bleach moss by usinga prepara- | Whether it had a cellar or not. But answering | 





| narrow jar, with a lip, about 5g of an inch in width 
| and 14 or 15 inches in hight, generally mounted up- 
| on a foot, and capable of containing at least 1,000 
| grains of water. It is graduated into 100 parts, 
| each of which holds 10 grains of water. To form 
| the test acid, 4 ozs. oil of vitriol are diluted with 
20 ozs. of water, or larger quantities of acid and 
| water are mixed in these proportions. About % oz. 
bicarbonate of soda is heated strongly by a lamp 
for an hour, to obtain pure carbonate of soda, of 


table Corn Mili—all in good order—by D. Arthur Brown 
& Co., Fisherville, N. H. 

0. A. Davis, Sacramento, Cal., wants 100,000 more 
Hay and Cotton Presses made on royalty. 

“fairy” Electric Engines, with battery com- 
plete, $6; without battery, $4. Electro-Magnetic Manu- 
facturing Co., 36 Broad 8t.—-P.O. Box 1304, New York. 

For Power Hammers or Bolt Headers, the best, 
8. C. Forsaith & Co., Manchester, N. H. 

Every metal worker should have a Universal 
Hand Planer. For Catalogue, J. E. Suitterlin, Manufac- 
turer, 6) Duane Street, New York. 

John W. Hill, Mechanical Engineer, Dayton, Ohio. 
Drawings, opinions, and advice. 

Price only three dollars—The Tom Thumb Elec- 
tric Telegraph. A compact working Telegraph Apparatus, 
for sendiag messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F.C. Beach & Co., 43 Broadway, New York. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 


Sewer traps. Send for Price List. Bailey, Farrell & Co., | 


Pittsburgh, Pa. 

Pratt’s Liquid Paint Dryer and White Japan sur- 
passes the English Patent Dryers and Brown Japan in 
color, quality, and price. Send for descriptive circular to 
A. W. Pratt & Co., 3% Fulton Street, New York. 

For Solid Wrou;sht-iron Beams, etc., see adver- 
isement. Address Union Iron Miils, Pittsburgh, Pa., for 
ithograph, &c. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 

gas. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, R. 1. 

Hotchkis Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co., New Haven, Ct. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Seale in Steam Boilers.—I will remove and pre- 
vent Scale in any. Steam Boller, and make no charge until 
the work is found satisfactory. George W. Lord, Phila- 
delphia, Ps. 

For the best Cotton Cans and Galvanized Fire 
Pails, adress James Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co,, Providence, R. I. 

Mechanical Expert in Patent Cases. T. D. Stetson, 
23 Murray St., New York. 

For the best Portabie Engine in the world, address 
Baxter Steam Engine Co., 18 Park Place, New York. 

Mining, Wrecking, Pumping, Drainage, or Irriga- 
2.ng Machinery, for sale or rent. See advertisement. An- 

drews’ Patent, inside page. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 

Hydraulic Preasee and Jacks, new and second 
hand. lathes aed Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. | 

Iron Frame Band Saws, cheapest and best, $150. | 
Address 8. C. Forsaith & Co., Manchester, N. H. | 

Brown’s Coalyard Quarry and Contractor’s Appa- | 
ratus for hoisting and conveying materials by iron cable. | 
W. D. Andrews & Bro., 414 Water 8t., New York. | 

Temples and Oilcans. Draper, Hopedrie, Mass. 

For surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mase. 


The “Scientific American” Office, New York, is 
fiited with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers,signals are sent | 
to persons in the various departments of the establish- | 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F.C. Beach & Co., 8 Broadway, New York, 
Makers. Sead fer free illustrated Catalogue 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Hames Patent Molding Machines, for Metal Caat- 
ngs. Saves fully one third in cost of labor of molding, 
and secures better work than the ordinary method. For 
Circulars, address P. & ¥. Corbin, New Britain, Conn. 

Peck’s Patent Drop Press. For circulars, address | 
Milo, Peck & Co., New Haven, Conn. 

Sniall Tools and Gear Wheels for Models. List | 
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 

Boosey’s Cheap Music Books for the Holidays. 
Boosey & Co., 8 East i{th St., New York. Send for 
catalogue. 

Saw Ye the Saw ?—$1,0 Gold for Sawmill to do 
same work with no more power Expended. L. B. Cox & 
Co., 191 Water &t., N. Y¥. | 

Electric Bells for Dwellings, Hotels, &.—Most re- | 
Mable and cheapest Hotel Annunciator. Cheap telegraph 
outst for learners. Instruments for Private Lines, Gas 

**rtng Apparatus, etc. J.H.Hessin, Sec. ,Cleyeland,0. | 


tion described on p. 91, vol. 28.—H. W. M. and W. J. | generally as to cellars, if the first floor is set high 
will find a description of the art of molding or mo- | UP from the ground and is well ventilated beneath, 
deling on p. 58, vol. 24.—C. C. will find a recipe for the probabilities of health are in favor of the 
solder for gun barrels and other iron and steel | house that has no cellar. 
work on p. 353, vol. 27.—J. V. will find directions for (4) J. G. R. says: 1. In consec . 
. G. R. says: 1. sequence of a 
| a iron work os = oy pene Bronzing is too severe strain on our engine, the foundation 
wees sot e on Me deseo: a will find di- | al) is shaken. Can we remedy it by passing Ro- 
Feo “ye ae cae on ek nicke — on P- | sendale cement (sufficiently diluted) into the cracks, 
370, vol. 26.—F. E. W. will find a recipe for indelible | 5 would it be better to bind it with bolts and 
ink on p. 112, vol. 27. Japanning on iron is de- plates? A. We think it would be well both to 
scribed bot 122, in fo A. = find an ac- bind the foundation, and to fill up the cracks. 2. 
count of the canal boat award on p. 81, vol.30.— | we have another foundation in which mine water 
W. ©. R. can keep the rust from his plowshares by has eaten the keys from the lower bolt ends, 
| following the directions on P. 283, vol. 31.—J. W. P. | thereby causing the bolts to turn when the nuts 
| will find a rule for proportioning cone pulleys on | are turned. Can I tighten the bolts in the mason- 
| p. 180, vol, 26.—J. H. D. will find explicit directions | ry by pouring in a solution of sal ammoniac mixed 
for constructing a cheap telescope on p. 186, vol. 30. | with fine iron filings? A. We scarcely think you 
—W. P. M. will find full directions for treating su- | can use the sal ammoniac and iron filings, unless 
pew P- > 2 aera B. b Bose rete ye | there is a good chance to make a driven joint. 
| Sor eves Pans out a Dattery on Pp. =, VOl. | Meited sulphur will answer very well, if you can 
| 31.- Galvanizing wrought iron is described on p. | prevent it from running out of the bottom of the 
openings as it is poured in. 





| 346, vol. 31.—W. J. can temper his brace bits to a 
| straw color by the method given on p. 21, vol. 31.— . 
| W. H. H. will find directions for making a goodsoft| (5) E. M, asks: 1. What part of a horse 
| solder on p. 185, vol. 27.—E. E. H. should apply to power willittake to run a sewing machine? A. 
| the master mechanic of a raifroad.—B. F. G. «will | From 1-30 to 1-20. 2. What bore of cylinder would 
find directions for nickel plating steel on p. 43, vol. | be the most economical to run 10 family machines? 
31. Polishing brass is described on p. 102, vol. 25.— | A. From 2 to 2% inches will answer very well. 3. 
A. 8. G. will find full directions for etching on | Willa 34 supply pipe supply steam enough for a 
glass on p. 409, vol. 31.—J. E. will find rules for cal- | 24 inches cylinder? A. In general, yes. 

culating the proportions of gear wheels on p. 330, | 
vol. 24.—B. B. W. will find directions for mending 
rubber boots on p. 208, vol. 30.—J. C. H. will find | 
full directions for stuffing and mounting animals | 
on p. 250, vol. 3).—H. D. P. will find a recipe for 


gen blowpipe and the common blowpipe? A. The 

temperature of the common mouth blowpipe at its 
} ttest » 

scarlet ink on p. 200, vol. 30.—C. T. will find full di- a petat nabouts see” Yuh. That of the cayhy- 


| rections for washing flannel and other woolen fab- | drogen blowpipe has never, we believe, been accu- 


| rics on p. 287, vol. 3).—H. F. H. will find instructions | suiely Coturunase. 


| for gilding on walnut on p. 9, vol. 3).—E.B.M.| (7) F. W. asks: 1. How can I cover muslin 
| will find directions for turaing iron on pp. 76, 122, | with a thin coat of gum? A. You do not state 





| vol. 30.—M. B. can galvanize iron wares by the pro- what kind of gum. 2. How can I color it black in- | 


| cess described on p. 346, vol. 31.—D. H. M. will find | side and a light yellow outside? A. We know of 

| a description of a simple and excellent filter on p. | no better method than that of coating it with size, 

| 251, vol. 31.—J. H. B. will find instructions for gild- |and then applying the desired pigment with a 

| ing on china and glass on p. 41, vol. 27.—J. J. and | brush. 

| many others will find that the anti-snoring device; How can I clean dogskin gloves? A. We can re- 

is wens on p. 34, vol. 24.—F. W. will find a re- | commend benzine for this purpose. 

| for th ood and co » c P 

ek ae oe > M. at ene ded a ped (8) J. G. C. says: 1. What is the relation 

| harness blacking on p. 218, vol. 28.—H. C. will find | °f the magnifying lenses to the condensing lenses 

ample information on measurement of engine | pe wten gmat +e pes meemge pe ke = hy 

| on p. vol. 2 ; 

ee vol. 30, and on indicating engines ca | desired to magnify the objects placed before the 
condensers. To give the relation in any particular 


which 171 grains are immediately weighed, that 
quantity containing 100 grains soda. This portion 
of carbonate of soda is dissolved in 4 or 5 ozs. hot 
water, contained ina basin and kept in a state of 
gentle ebullition, and the alkalimeter is filled up to 
0 with the dilute acid. The measured acid is to be 
gradually poured into the soda solution, till the ac- 
tion of the latter on test paper ceases to be alka- 
line, and becomes distinctly acid, and the measures 
of acid necessary to produce that change accurate- 
| ly observed. The last portions of the acid must be 
| carefully added by a single drop ata time. It may 
probably require about 90 measures. In applying 
the test acid, itis poured from the alkalimeter, as 
| before, upon 100 grains of the soda salt to be tested, 
| dissolved in two or three ounces of hot water, the 
| liquid being stirred with a glass rod after each ad- 
dition of acid. The salt contains as many grains 
of soda as it requires measures of acid to neutral- 
| ize it, and, therefore, so much alkali percent. The 
| first trial, however, should only be considered an 
| approximation, as much greater accuracy will be 
| obtained on a repetition of it. The experiment is 
| often made in the cold; but it is very advantageous 
| to have the alkaline solution in a basin, in which it 
is heated and evaporated during the addition of the 
| test acid. The indications then become greatly 





| more clear and devisive, both from the expulsion 
of the carbonic acid and the concentration of the 


solution. With such precautions the proportion of 


(6) R. L. H. says: What is the difference | soda may be determined to 0°1 grain in 100 grains 
in temperature, or relative heat, of the oxyhydro- | salt; and an alkalimetrical determination, made ina 


| few minutes, is not inferior in precision to an ordi- 
| nary analysis. 

(15) B. L. H. asks: Is the pressure in a 
| boiler greater at the mud valve than it is at the 
| safety valve or other part of the boiler above the 
| water? A. The pressure is greatest at the lowest 
point in the boiler, and least at the highest point. 


| (16) W. F. McK., H. B., and many others 
| Say: We are about to build small engines to drive 
lathes, etc. Please give the proper dimensions for 
ja cylinder, say, 4incheslong. We want the dimen- 
| sions of all the working parts. A. Make a drawing 
| of a large engine of good design on a reduced 
| scale. This will give you a fair idea of the propor- 
| tions. 3 
| (17) H. B. asks: What sized boiler should 
| L use, with how many flues, to furnish steam to 
two cylinders 244x1% inches? A. Make the boiler 
with from 18 to 20 square feet of efficient heating 
surface per horse power. 


(1) G, W. says: 1. I. have thought of ma | case, it is necessary to know the character of the | “ < at 
king a cistern of brick inside of a series of grate | lensesemployed. 2. What is the use of the Lieber- (18) A. B. C. says: We ane sinking a shaft 
and stove flues, running from the cellar to the | kuhn? A. The Lieberkuhn consists in placing the | in very hard rock, below the 700 feet level. The 


top of a dwelling. Can I make it with iron hoops, 
strong enough to be safe when filled with water 
to a hight of 25 feet, using water lime in laying 


the brick and plastering inside? My object is to 
| prevent freezing and to economize in room and 


brick by combining the cistern wall with the in- 
side walls of the flues, thus making a reservoir 
for water by letting it run from the roof and 
thence to any part of the house, through pipes, 


| small lens in the center of a highly polished con- | S#ft at the 700 feet and about 15 feet below is run- 
| cave speculum of silver, by which means a strong | "ng at an angle of 59°, and is § feet long by 414 feet 
| light is reflected upon the upper surface of an ob- | Wide in the clear. At the 700 feet, a tunnel was run 
ject, which is thus examined with great ease. | in the hanging wall or side about 12 feet, when we 
“ x | cut soft ground. We want to get the shaft into 

(9) A. D. P. asks: What is the best meth-| this soft ground m order to sink it faster. How 

od of separating gold and lead? A. By means of | far shall we have to sink before we strike it, as we 


the cupel. There is no means easier or cheaper. | are now running at an angle of 54°? A. About 118 
There isa rock in North Carolina called the cot- | feet, 


properly arranged in the walls and secure against | ton stone. What isit? A. Send usa specimen. (19) E. W. M. asks: If a pipe from a large 
frost. A. By making the interior wall of the cis-| (10) C. A. asks: What kind of furnace or | tank hasa check valve placed at the end, and a 
tern of sufficient thickness to resist the pressure, | retort isused in makinglampblack? A. Theburn-| pipe of the same diameter hasa check valve on 
such a construction is possible. But it is objec- | ing of the tarry and pitchy combustibles is carried | the same level as that in the pipe from the tank, 
tionable in two respects: First, the water at the | on in any suitable furnace. The smoke is con- | the water in the tank and pipe being of the same 
bottom will be so low as to be capable of being | ducted through long horizontal flues terminating | head, on which check valve is the pressure the 
supplied only to the lower part of the house; and | in chambers hung with sacking, upon which the | greatest? A. The pressure will be the same on 


secondly, the column of water will be so extend- 
ed when full as to cause ah undue pressure at the 
bottom. Both of these objections will be over- 
come by adopting the usual tank at the upper 
part of the house, and the danger of freezing in 
such case is less than is generally supposed. 2. Can 


| a four inch wall of brick be built around the out- 


side of a wooden frame building, instead of siding 
the house with wood, anchoring the word to the 
frame occasionally? The object is to save paint- 
ing; it would also be safer from outside exposure 
to fire. A. We consider such a construction very 
impracticable, as the unequal settlement of the di- 
verse materials would cause them to separate, and 
thus in a very short time cause the house to have 
the appearance of aruin. The expense of making 
tie wall entirely of brick, moreover, would not 
be much greater. 4 


| lampblack is deposited. 


(11) 8S. P. B. asks: What kind of steel are 
files made of? A. Generally from cemented steel, 
| rolled or hammered. 2. What is the difference be- 
tween cast and spring steel? A. The first is ce- 
, mented steel, melted, cast into ingots, and rolled 
| into bars. Spring steel is produced, according to 
| Bauerman, by heating blistered steel to an orange 
red heat, and drawing down in size by hammering 
or rolling. 


(12) T. A. C. says, in reference to lining 
shafting (p. 340, vol. 31): Suppose T. F.’s shafting 
is already up, and has got out of true: do not put 
him to the trouble of removing it from the bear- 
ings, but tell him to stretch a line parallel with the 
shafting, that is, equidistant from the ends, as close 
to the shafting and as near level with its center as 





each, and water will flow with the same velocity 
| from each, if the heads are equal. 

| Issteam used for heating buildings ordinarily 
| hotter than that which is used for working steam 
engines? A. No. 

How can I whiten ivory after it has turned yel- 
low? A. Rub it with pumicestone and water, and 
expose it to the rays of the sun in an airtight glass 
case. Repeat the operation several times, if neces- 


You gave a recipe for bluing glass chimneys; will 
not the heat cause the color to peal off? A. No. 

What causes blistering on paint, when ——- ap- 
plied? A. The moisture in the paint is vaporized. 

You give a recipe for plating small articles with- 
outa battery, taken from Watt’s “Metallurgy.” 
Will that plating stand for 6 months with moderate 
handling? <A. Yes. 
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(20) F. O. asks: How can I dye feathers to 
a red color, to be waterproof, for fishing flies? A. 
Take 1 02. Brazil wood in powder, } oz. alum, 34 
oz. vermilion, and 1 pint of vinegar; boil them to 
a moderate thickness, and dip the feathers (they 
first having been soaked in hot water) into the mix- 
ture. 

(21) C. D. asks: Can aluminum be worked? 
A. Yes, readily. In small quantities it costs as 
much as silver. 

1. Will an engine of 2 inches stroke run a6 inch 
turning lathe? A. Yes. 2. Should the engine be 
connected by a belt to the flywheel shaft of the 
lathe? A.You can use a belt from 1 to 2 inches wide, 
with a wheel on engine 8 inches in diameter, and an- 
other on lathe shaft of 6 inches. 

Speaking of a 6 inch gear wheel, does it mean 6 
inches in diameter over all, or from base of tooth 
to base of opposite tooth? A. It is the diameter 
of the pitch circle. 

In what book can I find practical instruction for 
building model engines? A. We do not know of | 
any that distinguishes a model steam engine from | 
an ordinary one. 


(22) N. J. J. asks: How many fish can be | 
raised in a pond containing an acre of ground 
supplied with 100 gallons of water per minute? A. 
Try to raise as many as possible, and the principle | 
of the survival of the fittest will regulate the mat- 
ter. 

(28) H. B. asks: 1. Will a cast iron shell 
turned down to the proper thickness do for a small 
boiler? A. It would be better, in most cases, not 
to turn it down at all. 2. What is used for packing | 
the joints of a boiler three feet long? A. Rivet | 
and caulk the joints. Ordinarily, no packing is 
used. 3. To what degree must iron be heated to | 
melt common solder, and could soldering be used | 
on boiler joints? A. To about 400° Fah. It could | 
be used as suggested. 

1. Is it possible to obtain good small sized cast- | 
ingsof iron? A.Yes. You musthave seen plenty, | 
such as stove castings and the like. 2. Is copper | 
east? A. Yes. Itis ordinarily sold in cast ingots. 





(24) F. H. and others: It is always best to 
place the tightener on the slack side of the belt; 
and to get the greatest driving power, it should be 
placed close to the small pulley. 


(25) J. B. P. asks: Does any harm arise 
from using, in the cylinder of a steam engine, a 
mixture of black lead, sulphur, and tallow, or black | 
lead and tallow? A. With a surface condenser,the 
collection of the lubricant in the tubes sometimes | 
causes trouble. Impure tallow frequently eats 
away the tallow. It is better to use good oil. 

1. What is the best material for an idle pulley, | 
used in a sawmill for transmitting motion to re- 
verse the carriage? A. Cast iron. 2. What ma- 
terial is best for use in making a friction feed 
pulley in a sawmill? A. Cast irqn. 3. Why 
do saws which have been worn down from 60) 
to 54 inches require hammering to make them run 
stiff enough to work? A, A saw is generally | 
strained somewhat in the rim, and when run down | 
it must be strained again. | 

Thave a boiler, 14 feet long by 51 inches diameter, 
with 39 three inch tubes; outside diameter of tubes 
is3 inches. The tubes are contained in that por- 
tion of the boiler below a line drawn 30 inches from 
bottom of boiler. How much water willit take to 
fill the boiler to a line drawn 2 inches above top 
row of tubes? A. You can readily calculate the 
volume of that part of the boiler diminished by 
volume of tubes. 











(26) E. H. 8. says: We have a schoolroom | 
39x23x about 14 feet. The acoustic properties of | 
this room are very poor; at times it is hard for the 
teacher to make herself understood. What can we | 
do toimprove them? A. The echo has been de- | 
stroyed or materially reduced in rooms of this kind | 
by breaking up the reflex of sound, from the wall 
opposite the speaker, by wires. As has been ex- 
plained in our previousissues, the manner of doing | 
this, lately adopted in England, is to stretch the | 
wires from floor to ceiling at about 6 inches apart, 
and, say, 6inches out from the face of the wall. This 
may be tried at first for 4 space of about \ the | 
width of theroom, at the center of the wall, and if 
found beneficial, afterwards extended. | 


(27) H. L. H. asks: How can I plate with | 
nickel? A. Use the chloride of nickel for a solu- | 
tion with a nickel positive pole, and proceed in the 
Same way as with silver plating. 


(28) T. D. M. asks: Where is meerschaum | 
found? A friend says that it is a clay in the ocean, | 
and is washed by the waves to shore and collected | 
in dust-like form. I think it is dug out of the 
earth. Which is right? A. The word meerschaum | 
is German for froth of the sea, in allusion to its 
lightness and whitish color. Itisa hydrated silicate | 
of magnesia, and occurs in Asia Minor, in stratified 
earthy or alluvial deposits at the plains of Eskihi- | 
sher, where, according to Dr. J. Lawrence Smith, it | 
it has proceeded from the decomposition of carbo- | 
nate of magnesia, which is imbedded in serpentine | 
in the surrounding mountains. It is also found in | 


Greece, at Hrubschitz in Moravia, in Morocco, and 
elsewhere. 


(29) O. asks: 1, Isthere any known process | 
by which cotton seed oil can be thoroughly and | 
economically refined? A. In the strictest sense, | 
am is called by the trade refined oil is more or 
€ss pure oleic acid. This so-called refining of the | 
oil is the abstraction of the dark color, accompa- | 
nied by improvement in flavor, and may be ac- | 
complished by washing the oil in a solution of caus- | 
tic potash or soda: but in nearly every case it will 
be previously necessary to submit the oil to a tho- 
rough steaming and washing with hot water, so as 
to remove from the oil as much as possible of the 


proportion of the more solid fatty matter of the | 
oil is abstracted. The mixed liquids—alkaline lye | 
and oil—after having been beaten up together,sep- | 
arate in three distinct layers on being left to repose: 

the upper one is nearly colorless, so-called refined 

oil; the middle layer is the still yet dark colored, sa- 

ponified solid fat of the oil, while at the bottom is 

found the dark, almost black colored alkaline lye. 

Owing to the great discrepancy of impurity of the 

crude oil (Some being evidently pressed from the 

damaged seed) it is impossible to state exactly what 

yield of purified oil may be obtained. It has been 

found that under the most favorable circumstances 

100 parts of the previously steamed oil yielded from 

85 to 88 parts of refined oil. It has been found, in 

practice, that potash for some reason or other an- 

swersthe purpose of cutting down the oil much 

better than soda. 2. What are the uses to which 

thoroughly refined cotton seed oil could be put? 

A. The refined oil is notoriously exported for the 

adulteration of olive oil. 

(30) I. J. 8. asks: Is there anything which 
will effectually destroy magnetism in steel parts of 
watches, except passing them through the fire? A. 
No. 
(31) C. A. asks: How can I smooth the sur- 
face of a glass eye, it having become rough by rea- 
son of the wear of the eyelid? A. Try rubbing 
with a little putty powder. 

(32) J. 8. asks: What is a good book on ar- 
tronomy, in which I could find the names and posi- 
tions of the principal stars, and also the focus and 
power of lenses for telescopes? A. Try the “Hand- 
book of the Stars,” in the Cambridge series. 

Whatis an argand burner? A. This is an ar- 
rangement for increasing both the supply of air 
and the burning surface of the flame. In the candle 
flame and gas jet, combustion takes place only on 
the outside. The argand burner has a circular wick 
by which a second current of air is admitted to the 
interior of the flame, thus burning with a double 
surface. The effect is increased by a glass chimney 


| contracted so as to deflect the ascending outer cur- 


rent of air strongly upon the flame. Your other 
question should be referred to a physician. 


(38) E. T. C. asks: How can I make ordi- 
nary dry Venetian red into a cake or ball suitable 
for use on a striking line,as a carpenter uses chalk ? 
A. Make it into a thick paste with water, and dry. 

How can I stain and polish a violin? What kind 
of varnish is used? A. Boil together Brazil wood 
and alum, and before applying it to the wood add 
to ita little potash. A suitable varnish for wood 
thus tinged may be made by dissolving amber in oil 
of turpentine, mixed with a small portion of lin- 
seed oil. 

I have heard that split timber, such as spokes, 
would season much faster if set up on end to sea- 
son. Isitafact? A. Probably, from the larger 
surface exposed to the air. 

(34) A. M. asks: How can I color gelatin? 
A. The gelatin is either melted or dissolved in a 
limited quantity of water,and the tint desired is ob- 
tained by affding ‘Sne of the aniliné colors. It is 
then poured on to asmooth warm iron plate and im- 
mediately poured off again, leaving a thin film still 
adhering to the plate. This is allowed to dry. It 
may then be cut into the required shape. 


(35) 8S. F. B. asks: How shall I arrange to 
burn brimstone so as to whiten a hat by the fumes? 
A. Puta chafing dish with some lighted charcoal 
into a close room or large box, then strew one or 
two ounees of powdered brimstone on the hot coals, 
hang the articles in the room or box, make the door 
fast, and let them hang for some hours. 

Is it not a good plan to hang the watch at night 
with the stem downwards, so that the bearings will 
wear on opposite side from where they do in the 
daytime while in the pocket? A. Possibly. 


(36) 8. 8. W. asks: 1. Can neatsfoot oil be 
extracted from leather so as to be used again? A. 
Try boiling with water for a long time. The oil 
will be found on the surface of the water. 2. Can 
soap be made from the oil? A. Yes, with an alka- 
li. 3. What is the mode of bleaching oil, and puri- 
fying itfrom foreign particles? A. By straining 
or filtering, and heating several times with equal 
quantities of rose water, with constant agitation. 

(87) M. K.W. asks: We cannot make a por- 
table gas machine work, as we do not know what 
proportions of sulphuric acid to use to a gallon of 
water. A.One part of acid is diluted with four or five 
parts of water. 2. What is carbon oil (used in the 
bottom as a purifier)? A. We do not know of any 
oil by this name. Benzine, naphtha, or gasoline 
will answer the purpose. See answer on p. 379, vol. 


(88) G. D. asks: If I place a lighted alcohol 
lamp under a glass receiver, it will burn a moment 
or two until the oxygen is exhausted; what is the 
difference in pressure per square inch of the air 
outside, and the air, minus oxygen, inside? A. The 
difference is proportional to the difference in vol- 
ume; but what that difference is will depend upon 
the temperature, barometric pressure, etc. Alco- 
hol is C,H,O., the carbon burning to form its vol- 
ume of CO,, equal to the volume of the 8 atomsof 
oxygen with which the carbon combines. The hy- 
drogen in excess of 2H,O forms vapor of water, 
which when condensed produces the diminution of 
volume noticed. ~ 

(39) J. S. P.—See the books on water colors 
and water color painting by Rowbotham, Findley, 
and Barnard. 

(40) J. C. & Co, ask: Do you know of any 
method of keeping scales from the bottom of a 
boiler? A. We can recommend nothing better 
than a good feed water heater. 

1. How much lower should the tail end of a 20 


feet bolting reel be than the head for wheat flour? | 


There is considerable difference of practice among 


enya and albuminous matters, met with in | millers, but one foot fall will answer very well. 2. 
eon an e oil sometimes to a very large amount; if | Why dosome millerssteam the wheat before grind- 
Precaution is neglected; there will be more|ing? A. We would be glad to hear something 


waste, that is to say, a larger amount of alkali will 
© necessary, and in consequence thereof a larger 


about this from millers who practise it. Your ques- 
on as to power of engine is too indefinite. 


| require two pencils of charcoal or baked carbon, 


(41) J. B. asks: How do worms get into ap- | 
ples? A. They eat their way in. 

(42) O. P. asks: 1. What power is required | 
to raise 100 Ibs. 40 feet high in 4 minutes? A. Jy of 
a horse power. 2. What power is required to raise 
100 Ibs. 40 feet high in one minute? A. 4 of a 
horse power. 3. A balance (or any heavy wheel) 
starts slowly. What laws govern this force? A. 
The same laws as govern the raising of a weight 
equal to the resistance of the wheel. 


(43) W. H. asks: How can I melt sandarac 
for making the polish for black walnut wood de- 
scribed by you on p. 315, vol. 30? A. Gum sandarac | 
melts readily on the application of a moderate | 
heat. 

(44) M. T. asks: How is gun cotton made? 
A. Pour equal parts of strong concentrated sul- | 
phuric acid, of specific gravity 1°84, and fuming 
nitric acid into a porcelain basin; as much cotton 
wool is steeped in the fluid as the acid is capable of 
thoroughly moistening, and the vessel covered with 
a glass plate, and left for a few minutes. The cot- | 
ton wool is then removed from the acid, immedi- 
ately transferred to a vessel containing a large | 
quantity of water, and washed with care, the water | 
being renewed until no more acid adheres to the 
gun cotton, which is next dried in a current of | 
warm air, and finally combed to remove all lumps. | 
The cotton should not be left too long in the acid, 
as it becomes entirely dissolved. 


(45) M. E. P. asks: Will it add to the pow- | 
er of an engine to increase the length of cylinder 
and of course proportion all other parts to the in- 
creased length of cylinder, the number of revolu- 
tions and the pressure of steam remaining the | 
same? A. Yes. 


(46) C. E. 8. asks: 1. Can a young man of | 
3 years’ experience in the engineering and drafts- 
man’s business, not a graduate of any college, enter 
the navy to work under some engineer in that 
business? A. We think it quite likely. Address a 
letter of inquiry to the Chief of the Bureau of 
Steam Engineering, at Washington. 2. How can 
he become a member of the Mechanical Engineers’ 
Association? A. We do not know of any such as- 
sociation in this country. 








(47) 8. M. W. says: Lam very desirous of 
having an electric light for use in illuminating a 
magic lantern and illustrating other objects in a 
schoolroom. What apparatus shall I require? 
Will a battery or an electro-magnet be best? How 
long will the battery run without being renewed, 
and what form of battery would be best? A. You 


and a battery of 50 carbon cells. The battery 
will cost about $150. The length of time that the 
battery would last and cost of running it would 
depend upon its use. If you used it every evening 
for several hours, the battery would require to be 


renewed every day, at an expense of about $3. } 


| (48) O. H. asks: 1. The weight of a pile| 
| driver is 100 lbs., falling20 feet; what isthe force-of 
the blow? A. We do not know of any rules by 
which it could be calculated. 2. Would a weight of 
| 500 Ibs. increase the force to five times? A. Yes. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents,and 
| examined, with the results stated : 


A. B. C.—Quartz rock.—R. M. K.—It is black ox- 
ine of iron.—W. F. B.—It is iron pyrites.—J. B. T. 
—It is called iron pyrites, and is composed of iron 
46°7 per cent, and sulphur 53°5 per cent.—R. W. T. 
—No. 1 is datholite or borate of lime with native 
copper. No. 2,3, and 7 are calamine or silicate of 
zine. No. 4 is micaceous schist. No. 5 is siderite 
or carbonate of iron with red oxide of iron. No. 
6 is conglomerate rock.—D. W. D.—No. 1 is clay 
mixed with scales of mica and impregnated with 
oxide of iron. No 2 is sulphide of lead or lead ore. 
No. 3 is striped jasper. No. 4 is black marble.—A. 
H. C.—Itis not, as you suggest, cither tourmaline, 
sphene, or zircon. Itispyroxene.—J. K.—The sam- 
ple contained very few entire vpecimens of pinnu- 





laria, and it was much more difficult to obtain per- 
fect specimens of navicula, which were also present. 
The amount of fine sand and grit present requires 
that the earth be treated with extreme delicacy and 
caution, for which reason we consider the deposit of 
little value.—A. W. H.—Chemical analysis of your | 
specimen of soil shows the presence of common | 
| salt or chloride of sodium and traces of other chlo- | 
rides. Along with these are the sulphates of soda 
and lime, also a small amount of alumina and ox- 
| ide of iron. Particles of quartz, both white and 
colored, are mixed up with the powder, and shreds | 


| 
j 


formerly belonging to plants and probably marine | 
| animals also.—The large beetle received some time 
| ago without name or address is the scarahceus tityris, 
| and the curious spider belongs to the genus gale- 
| odes. 





H. P. asks: How can I imitate twist on the 
barrel of a gun?—G. F. C. asks: Can rosin be re- 
moved from varnish after it has settled and hard- 
ened upon it without injuring the varnish, for in- 
stance, from a violin that is varnished ?—W. §. B. | 
asks: 1. Has it ever been discovered whether there | 
is an open polar sea at the south pole? 2. Did Cap- 
tain Ross ever make any northern explorations ?— 
L. McB. asks: What kind of varnish is the best 
for aviolin? Should the violin be oiled before 

|applying the varnish?—J. H. F. asks: Who was | 
| the discoverer of the method of manufacturing 
tinfoil used in America?—J. D. H. asks: L 
What can I put in aniline dye for coloring wood, 
so as to enable it to take a bright polish af- 
ter being dried? 2. Howcan I stripe wooden balls 
in different colors, so that the colors will not run 
ogether, and will dry quickly ?—H. P. L. asks: How 
can I make paper pulp from old scraps of papef? | 
—F. W. D. asks: Howare violins stained ?—W.H.A. 
asks: 1. I want to make some piano wires. How is 
it done, and how are they tempered? 2. HowcanTI | 
plate steel wire ?—F. N. D. asks: What isthe rule by 
which paper can be cut so as to cover a globe? 


COMMUNICATIONS RECEIVED. 

The Editor of the Screnrrric AMERICAN ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On Shoddy. By J. L. N. 

On Blast Furnaces. By BE. J. H. 

On Drawing in Education. By G. R. D. 

Ona Magneto-Electric Machine. By E. G. W. 

On Cable Telegraphy. By G. L. 

On Double Entry Bookkeeping. By 8. G. 

On a Wonderful Mechanism. By G. B. K. 

On a Flying Machine. By T. H. C. 

On Cast [ron in Boilers. By J. W. H. 

On Curious Apples. By E. L. E., and by C. L. 8. 

On Zinc in Boilers. By J. W.C., and by L. T. W. 

On Machine Belts. By J. R. P. 

On Removing Snow. By ———. 

On Boiler Explosions. By R. D. W. 

On Modern Spiritualism. By 8. 


Also enquiries and answers from the following : 
W. W.—M. C. G.—J. B.—J. K.—E. L. E.—A. A. M 
—8. L. G.—P. H. B.—V. W.—F. B. M.—F. W. P.— 
J. M. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., wili not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all 
but we generally take pleasure in answering briefly 
by mail, if the writer’s address is given. 

Hundreds of enquiries analogous to the following 
are sent: “Who sells books on watch and clock 
making? Whose is the best work on oil painting 
as a fine art? Who sells double-barreled breech- 
loading hunting rifles? Where can chrome steel 
be obtained? Who makes the best lime kiln? Why 


|}do not manufacturers of explosives advertise in 


the SCreNTIFIC AMERICAN? Whose is the best 
rock drill?” All such personal enquiries are print- 
ed, as will be observed, in the column of “ Bu- 
siness and Personal,” which is specially set apart for 
that purpose, subject to the charge mentioned at 
the head of that column. Almost any desired in- 
formation can in this way be expeditiously ob- 
tained. 





f[OFFICIAL. } 


INDEX OF INVENTIONS 


FOR WHICH 
Letters Patent of the United States were 
Granted in the Week ending 


December 1, 1874, 
AND EACH BEARING THAT DATE. 


(Those marked (r) are reissued patents. | 





Advertising desk, J. F. Martin...............ss0005 157,409 
Ramee SE. Hh. TRRissinsc ctdd oeoecseicsbiviiees 157,305 
Auger, earth, A. W. Vauginn.......ccosccccscccsesces 157,302 
Awning, M. Stonehooker?, ...,....0cc0csececessccseee 157,358 
Bale tie, cotton, C. A. Ward............ccccescecccs 157,808 
Bale ties, forming and fastening, 8. N. Smith..:.. 157,34 
DashGve, J, TRASOMG sa jsis ccnssichecectceccosve deh 197,341 
Belk Wanpet, A, BeGSewls.. coscccicccotcceiccorscceds 157,368 
Boat detaching hook, 8. Poole... ............eseeees 157,350 
Boiler flue cleaner, R. R. Carpenter................. 157,871 
Boilers, preventing scale in, L. E. Hurd.......... 157,285 
Boiler sediment extractor, G. H. Zschech......... 157,361 
Boot lasts, shaping, P. B. Morrison................ 157,412 
Boot shanks, making, W. N. Sprague............. 151,414 
Boot pattern, J S. Dougherty..............0sss0006 157, 383 
Boring machine, J. Strickler (1)...............005+ 6,158 
Bottlestopper, J. B. Trimble...............ssee0e0s 157,431 
BORO BER, A, TEAMED. cosccececccccesocesceddbccocece 157,340 
Bridie, blind, F. GohwalmM. .......ccccccosccccesvoces 157 , 852 
BeGEEO WHEE, J. COGM. ci coccccccececcesccesseveses 157,314 
Bronzing machine, D. Heston ..........6sseeeseees 157,396 
Brush and caster, fly, W. P. Reid...............00++ 157,294 
es ls. BID, coconvencocsccnadapesevesesstdes 157,895 
BDGRo, HawMSAD, A. TAB. 20.0 ccccccccccccesesccessecs 157 338 
Bullet, patched, G. M. Commer..........6.......0005 157,878 
Burner, argand gas, C. D. Gervin,..............055 157,388 
a NR TI TOGA, oceies ccéccccescccecccdceese 187,278 
Button, initial sleeve, I. Pforzheimer.............. 157,348 
Can, sectional, F. D. Brodhead.................«.++ 157,369 
Canal boat locomotive, C. Howard...............«. 157,400 
Candlestick, M. Goldman... puéoccenpe 157 , 282 
Car axle box, D. H. and W. H. Humphrey......... 157,01 
Car brake, J. E. Richard.......-....ccseceseees eveee 157,351 
Car brake, steam, Linnell & Ingraham........... - WIA 
Car coupling, F. Dywlh, Piccivecssvcsovesecensccceses 157,370 
Cap couptinnd, Th. TE, Bass iccesoccsctsnsccevecacse 157,382 
Car coupling, J. C.MceConnell...........cscescssees 157,290 
Car coupling, B. B. Morgam...........sesecesseeeees 157,411 
Car door, operating, G. M. Brill... .............+++- 157 368 
Car, sleeping, H. B. Comb...........6..cccecccecceees 157.877 
Cards, playing, J. H. Dew.........cccesccccscsseccece 157,381 
Carriage, child's, I. Cole (1).........cccecccscveceses 6,155 
Carriage, child's, C. L.. Stome,............cccceveesves 167,301 
Carriage door fastening, J. Straub...............++- 157, 426 
Carriage, revolving pleasure, J. C. Clime.......... 157,311 
Cesspool cover and trap, J. P. Schmitz............. 157,422 

| Chronometer balance, J. B. Gooding............... 157,319 
Chuck, G. BR. Steteom........ccsesccccscrcesccsecsers 157,357 
Churn, A. W. Bridgham..............ccccececeeeeeee 157 366 
Cooking apparatus, steam,G. H. Chinnock......... 157,374 
Cooler, water, M. B, Hunter,..........00scccecceeee 157,402 
Corn cutter, J. W. Paster, .......cccecdcccccscosios 157,292 
Comm GIG, T. FI. TGR. ccccccvcccccccvssescecececees 157,34 
Corn sheller, H, W. Cornell .............00cceeeeees 157,38 
GnGias BD. By QeBD i. cccosccicrevscccccdccccvessscsess 157,268 
Cultivator, J. M. Holladay. .............0ceeceeeeees 157,398 
Desk, advertising, J. F. Martin.................... M7, 
Desk, school, W. O. Haskell. .............ccccceeees 157,326 
Dold, W. Wi. Batts PP.vccvevcecccsecceccosccsecccevees 157,394 

| Drilling machine; hand, J. C. Chapman............ 157 378 
Engine, high and low pressure, T. L. Jones,....... 157,404 
Engine, rotary, D. G. Rollim..........-ssseseeeeeees Ww 
Engine, rotary, J. H. Teal..........0ceseess senescence 157,429 
Fence, wire, J. O. Halll........ccccscccscceceveeeers 157 391 
Fountain washer, steam, H. R. Robbins......+.... 157,421 
Furnace grate bar, Jasper & Sheldon...... eedsveces 197,287 
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Farnace, soldering, J. Day, .........-+++seerseeeenee 157,316 SCHEDULE OF PATENT FEES. 
Game, apparatus, W. M. Comey............. + 191,271 | On each Caveat. ..............0..0008 ER SAE: $10 
Gas heater and condenser, S. Warren....... - 157,359 | Om each Trade mark... .....c0s..0.0-eeeceeeceeeeeeees 
Gas generator, carbonic acid, H. Pietech.... -- 157,349 | On filing each application for a Patent (17 years)..... $15 
Gas meter, Warner & Cowan..............-..5: .-+ 157,360 | On issuing each original Patent...... 820 
Gas parifier, P. Munzinger (r) 6,157 | On appeai to Examiners-in-Chief....,/............0+- $10 
Gas regulators, H. Giroud.................5 157,280, 157,281 | On appeal to Commissioner of Patents r 
Gas revolving retort; J. H. Van Houten........... 157,422 | On application for Reissue.............. 
Grain conveyor, N. G. Simonds............ ...+00+- On filing a Disclaimer. ............c.scceseeeeseeeeerers 
Grain meter, W. C. Fowler,...............000+ ° On an application for Design (8 years) 
Grate Bar, O. B. Corey......ce.cccecscccceseses On application for Design (7 years)........... R 
Harrow and roller, rotary, L. Belly............ On application for Design (14 years).... .........-++- 
Harvester cutting apparatus, C. K. Myers... per aetise. Sette: bassin. inh aan: 2. 
Harvester reel, J, F. Gordom...............0.0++ eee CAN. ADIAN PATENTS. 
Heater and filter, feed, G. F. Jasper............... List OF PATENTS GRANTED IN CANADA, | 


Heating bulidings, J. Cowan...............60.e0eeee 
Heating greenhouses, J. Cowan..............00.+++ 

Heel shave, L.. T. Smell.............cceceseeccenessees 157,800 
Hemp dressing machine, G. Davis...............+«« 157,315 
Hinge, J. A. Dunning..........-...- 

Horse collar, J. M. Bright 
Horse troughs, etc., float for, J. Jonsen...... 
Horses, feed bag for, T. Medley........ Sustewne 
Hydraulic ram, W. W. Grier.............65 sees 
Ice cream freezer, Faloon & Conner........... 
Tron for boxes, angle, N. L. Holmes........... 
Irrigator and fountain, F. J. Shafer.......... 
Jewel stone setting, R. B. Hubbard.......... 
Ladder, step, HR. Niemann......_...........+- 
Lamp, C. F. A. Hinrichs. ...........0.cceeeeeees 
Liquids, drawing effervescent, T. Warker 
I tive h for boats, C. Howard..... 157,400 
Locomotive smoke stac’x, J. Hughes (r)........... 6,156 
Magnet for motors, electro, W.S. Sims... 
Mains, device for tapping, J. J. Quinn............. 
Medical compound, L. Hetfield.................005+ 
Medical dilator, W. Molesworth.................++- 
















Meter, liqaid, Pemberton & Piper.......... 157,346, 157,347 
Mortising machine, G. W. Bugbee............... +. 157,309 | 
Mortising machine, P. Herzog..............-.-see00s 157,328 


Musicel instrument, T. Atkins. ...............-0000+ 157,266 
Nail plate feeder, B. F. Rice................+-seeeee 157,295 
Paddl« wheel, feathering, J. Burson................ 157,310 


Faving composition, W. C. Porter ............+++++ 157,418 
Picture frame supporter, J. E. Jeffery............. 

Pipe joint, W. H. C. Stanford 
Plow, C. F. Chambers.......... 







Pee, J. Uo. UAB... 00cccccccceccsencccvcceccccesscecce 
Pump valve, H. C. Hopkins 

Purifier, middlings, H. A. Barnard.................. 157 , 267 
Purifier, middlings, G. Parker...... onbeens 157,415, 157,416 
Railway, endless rope, W. Eppelsheimer........... 157 885 
Railway switeh, Clarke, Jeffery, & Stewart........ 151 3% 
Rallway switch, J. Gray.........-cccececeseeeee renee 


Ratiway tie, F. H. Whitman. ..........-.ssecseeees 
Roller and irrigator, D. § Howard 
Roller, land, B. S. Healy..............-.. 
Rolling pin, C. Frazier............ 
Roof, mansard, W. Conolly 
Roofing tile, L. Hamel... ...........0--ecseereeseenee 157,392 
Saw mill head block, W. Bellis...........-....+0+0++ 157,306 
Saws, flattening and tempering, C. Richardson.... 157,296 
Seales, platform, A. W. Comstock 157,318 
Seales, sack, P. P. Parker............-. 157,345 
Separetor, grain, J. Gordon................ 





Sewime machine, G. B. Arnold (r) 6,159 | 
Sewing machine, cam slide, C. B. Curtis,.......... 157,277 
Sewing machine, cam slide, J. B. Secor............ 157,298 | 


Sewing machine cutter, M. A. Graham............. 157,322 
Shaft coupliniy, 8. Stuart............00ccceeeeeeceees 157, 427 
Shaft tug slide, KR. Austin....... 2.2... 6ccceeceeeenee 157 , 362 
Sheet metal spinning, W. M. Conger............... 157,272 
Shingle bolting machine, W. A. Fletcher.......... 157,317 
Shoe counters, making, T. A. Baxendale.......... 157,268 


Shoes, attaching buttons to, I. Gray................ 157,323 
Signal switch, F. W. & W. W. Brierly 
BBee 8. WMC cc ccc cccpccviccescicvcasccedeocccssée 
Spindle step and bearing, D. Matthew.............. 
Spinning machine, P. Motiron ........ 
Sterevscope, McClintock & Barker.... 
Stone, artificial, Colby & Evans.............-.00+0+ 








Bees, B.. W. FROM conc cccceccscivsssovdocedocssese 157,365 

Stove platform, W. M. Comger........... ...-eeeree 157,278 | 
Street sweeping machine, J. W. McDonald........ 157,338 | 
Table, ladies’ work, C. R. Snyder.................. 157 , 355 | 
Target, W. LY OM... 00. ccersescceccesecess 157,335 | 


157,288 | 
157,326 | 
157,397 | 
157,398 | 


Templet, adjustable, N. Jenkins......... 
Toy pistol, “Y. Lyon............ 
Track clearer, J. W. Hodges 
Tyre upsetting machine, H. Harrison.... 





Valve, balanced, C. H. Hutchinson................. 157,286 | 
Vehicle spring, R. M. Stivers.....,-....-..seeceeseee 197,425 | 
Vehicle spring:, J. TUton,.........-2.2-ccseceseevees 157,430 | 
Vehicle wheel, H. GwWynD............-cccesccceccseeee 157,399 
Vehicle wheels, tyre for, W. H. Robarts........... 157,420 | 
Wagon axle box, G. B. Durkee ..........-.-..0000. 157,27 
Wagon brake, F. Clemens 157,376 | 








Wagou brake, J. Grider......... 
Wagon standard, D, Sullivan, ..........-..-ccereceeee 
Watch case spring, J. Parmelee.............. . 

Wateb. hands, tool for holding, G. W. Pitt 






Water wheel, V. D; M. Ansor..,..,................ 157,265 | 
Well ropes, device for operating, D. A. Wray..... 157,485 

Whitiietree, D. M. Cobb. ........... ccc cececeecceeese 157,270 | 
Whip holder, J. H. Pitts.......-..:s-ce-seeeeececeees 157,417 | 
Whisky, Martand & Qrossman.... 157,408 

Windmill, W. H. OTEE vnc cccescreccs 157,484 | 
Wringer and mangle, J. Bell..............-e0eeeeees 157, 364 | 


EXTENSION GRANTED. 
02.—CLoTHEs Waiscozer.—G, J. Colby. 





DISCLAIMER FILED. 
.2.—CioTazs WaeincEr.—G. J. Colby, 


DESIGNS PATENTED. 


7,065.—MvuLzy Saw FRrane.—T. E. Chandler, (ndianapo 
lis, Ind. 

7,96.—Prrx Steu.--W. Demuth, New York city, 

7,07.--Pipx 81em.—W. Harvey, New York city. 

7,908.--8Tain Rons,—M. Krieki, New York gity. 

7,909.—Fork Hanpies.—€. Osborne, North Attlebor- 
ough, Maas. 

7,910,—Typx.—A. Little, New York city. 

7,911 & 7,912.--Sopa WATER AvranatTvs,—G,F. Meacham 
Newton, Mass. ; 

7,98.—Sopa Ware Apraratvs,—F., H; Shepherd et ai. 





TRADE MARKS REGISTERED. 


, 099.--Worm Mepiomxs.--A. W. Allep, New York city. 
2,10,.-FLovg,—l. Bertechy, Milwaukee, Wis. 
2,101.—SHeeT Inox .—Brittan & Co., San Francisco, Cal. ‘ 
2,12.—CLocks.—H, J. Davies, New York city. 
2,108. —2E88 Goons, e70,--Evorett Mills, Lawrence,Ms. | 
2, 104,,-BLUING.--G. A. Mout, New York city. 
165,--CieaRne.—Partorius & Keinig, Memphis, Tenn. 











NOVEMBER 25 to DecEMBER 3, 1874. 
4,087.—8. J. Wright, Madrid, St. Lawrence county,N.Y., 
U.S. A combined carriage wrench and bit brace,called 









‘*Wright’s Combined Carriage Wrench and Bit Brace.” | 


Nov. 25, 1874. 


4,08.—W. 8. Taylor, Toronto, Ont. Improved ticket 


system, called ‘‘Eureka Street Car Ticket System.” | 


Nov. 25, 1874. 

4,09.—E. A. Yerkes, Philadelphia, Pa., U.S. Improve- 
ment on the maaufacture of shovels and spades, called 
**Yerkes’ Improvement in the Manufacture of Shovels 
and Spades.’’ Nov. 25, 1874. 

4,090.—D. Renshaw, Boston, Mass., U.S. Improvements 
on sectional steam generators, called ‘‘The Renshaw 


Boiler.” Nov. 25, 1874. 
4,01.—T. R. Crampton, No. 11 Victoria street, Westmin- 


ster, England. Improvement in the manufacture of 
iron and steel, and on the construction and lining of re- 
volving furnaces, and on app us ted there- 
with, called ‘‘Crampton’s Improvements on the Manu- 
facture of Iron and Steel, and in the Construction and 
Lining of Revolving Furnaces, and on Apparatus con- 
nected therewith.” Nov. 26, 1874. 

4,092.—J. F. Cass, L’Original, Preseott county, Ont. Im- 
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| 
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THE MOST 


POPULAR SCIENTIFIC PAPER 


IN THE WORLD. 
THIRTIETH YEAR, 


NEW VOLUME of this widely-circulated and splendidly illustrated paper commences on the fourth of 
January. It is published weexLy, and every number contains sixteen pages of useful information, and 
a large number of original engravings of new inventions and discoveries. 


REPRESENTING Engineering Works, Steam Machinery, New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Photography, Architecture, Agriculture, Horticulture, Science and Art. 

The following classes in all parts of the world are patrons of the SCIENTIFIC AMERICAN, and 
it enjoys the widest circulation of any weekly newspaper of the kind. 

q HANICS find in the 1C AMERICAN the latest and most valuable information concerning 
their various Trapes, and details of all the latest and best improvements in MACHINERY, TOOLS, AND PRocEssEs ; 
together with such useful knowledge as will tend to dignify their occupations and lighten their labors. 

INVENTORS find in the Screnriric AMERICAN all necessary instructions how to secure Lerrers-PaTenr 
for their inventions ; also excellent illustrations and descriptions of the best inventions made in this country 


PUBLISHED WEEKLY. 


| and in Europe ; likewise an OrrictaL List of all Patents granted weekly at Washington, with numerous explana- 


provements on folding stands, called.**The Improved | 


Folding Stand.” Nov. 26, 1874. 
4,098.—C. M. Nes, York, York county, Pa., U. 8. Im- 
provement on the manufacture of steel, called ‘Silicon 
Steel.” Nov. 26, 1874. 
4,04.—S. Keyes, B ington, B ingt 





tory notes ; also, discussions of queslions concerning the Parent Laws of the United States, reports of trials 
in court, ete. 

MANUFACTURERS find in the SCIENTIFIC AMERICAN illustrated articles descriptive of the most 
recently invented machines used in various manufacturing operations, the different processes being lucid)ly 
described ; also, practical recipes of much value to manufacturers, machinists, and the household. 

ENGINEERS find in the SCIENTIFIC AMERICAN valuable descriptions of all the best inventions 


| connected with Stream, RarLRoap, MARINE, and MECHANICAL ENGINEERING ; together with a faithful record o: 


county, Vt., | 


U. 8. Improvement on steam boiler furnaces, called | 
**Keyes’ Improved Steam Boiler Furnace.” Nov. 26, | 


1874. 

4,0%.—E. M. Slayton, Port Byron, Cayuga county, N.Y., 
Improvement on seamless paper vessels, and the ma- 
chinery for manufacturing the same, called ‘‘The Slay- 
ton Seamless Paper Vessel.” Nov. 26, 1874. 

4,096.—M. E. Zeller, Ivesdale, Champaign, Ill., U. 8. 
Improvements on harness findings, called ‘*Zeller’s 
Harness Finding.” Nov. 26, 1974. 


4,0%7.—W. J. Kent, Buffalo, Erie county, N. Y., U.S. | 


Impro £ ed ns,called ‘‘Kent’s Improved | “ og 
mprovements on reed organs,called - mind | served for binding and reference. The practical receipts are well worth ten times the subscription price. As 


Reed Organs.” Nov. 26, 1874. 
4,098.—C. A. Blomquist, La Porte, La Porte county, Ind., 

Uv. 8. 

**Blomauist’s Lmproved T Rail Joint.”” Nov. 26, 1874. 

4,000.—W. F. Patterson, Boston, Mass., U. 8. Improve- 
ments on screw drtvers, called ‘*Patterson’s Reversible 
Screw Driver.” Nov. 26, 1874. 

4,100.—R. Freeland, Montreal, P. Q. Improvements on 
the manufacture of soap, called ‘‘Freeland’s Automaton 
Soap Maker.”” Noy. 26, 1874. 

4,101.—G. W. Brown, Buffalo, N. 


Y., U. 8. Improve- 


Improvements in railway rail joints, called | 


ments on spring beds, valled **Brown’s Improvement in | 


Spring Bed Bottoms.” Nov. 26, 1874. 

4,102.—S. W. Reese and J. F. Wright, Chicago, Il., U.S. 
Improvement on stencil plates, called ‘*‘Reese’s Adjust- 
able Stencil Letters.” Nov. 26, 1874. 

4,108.—G. Curtis, Ogdensburgh, St. Lawrence county, 
N. Y., U.S. Improvements on water wheels, called 
**Curtis’ Turbine Water Wheel.” Nov. 26, 1874. 

4,14.—-R. J. Took, Montreal, P. Q. Luprovements on 
shirts, called ‘*Took’s Shirt.” Nov. 26, 1874. 

4,165.—R. Ross, Vergennes, Addison county, Vt., U. 5. 
Improvements on machines for finishing horse shoe 
nails, calied ‘‘Ross’ Machine for Finishing Horse Shoe 
Nails.” Nov. 26, 1874. 

4,106.—J. Leith, Ridgway, Elk county, Pa., U. 8. Im- 
provements in car couplings, called ‘‘Leith’s Automatic 
Car Couplings.” Novy. 26, 1874. 

4,107.—B. A. Whitaker, Wellington Square, Wentworth 
county, Ont. Improvements in rollers for curtains, 
called ‘‘The Acme Curtain Roller.”’ Nov, 27, 1874. 

4,1088.—W. T. Root and W. G. Wood, Ingersoll, Oxford 
county, Ont. Improvement on boilers, called ‘*Root 
& Wood's Improved Boiler for Steam Power and Heat- 
ing Buildings.” Nov. 27, 1874. 

4,109.—W.H. Fulton, Foxcroft, Piscataquis county,Me., 
U.8. Improvements on machine for raising or extract- 
ing stumps, rocks, etc., called ‘‘The Iron Giant.” 
Noy. 27, 1874. 

4,110.—F.A. Lockwood, Fall River, Bristol county, Mass. , 
U.8. Improvements on machine for scouring, gloss- 
ing or setting leather or beaming hides, called ‘*Lock- 
wood’s Hide and Leather Working Machine.” Nov. 27, 
1874. 

4,111.—F. W. Ofeldt, Newark, Essex county, N. J., U.S. 
Improvements on gas machines for the vaporization of 
gasoline or other volatile hydrocarbons, called ‘‘Star 
Gas Machine.” Nov. 30, 1874. 

4,112.—J. B. Camyré, Montreal, P. Q. Improvement in 
boilers for washing clothes, called ‘‘The Nonpareii 
Steam Washing Machine.’’ Dec. 1, 1874. 


4,118.—T. Wallace, Chicago, Cook county, I., U. 8. Im- | 


provement in emery stone pearling machines, called 


** Wallace's Emery Stone Pearling Machine.’’ Dec. 1, | 


1974. 

4,114.—C. Mee & J. George, Kingston, Ont. Improve- 
ment on melodeons and organs, called ‘‘Mee’s Improve- 
ment on Organs and Melodeons.’* Dec. 1, 1874. 

4,115.—Wm. Inglis, Bolton, Lancaster county, Eng., and 
J. Inglis, Montreal; P..Q. Improvement on elevator 
vessels, called **improved Grain Elevator Boats.’’ 
Dec, 1, 1874. 

4,116.—N. Nilson, Minneapolis, Hennepin county, Minn., 
U.8. Improvement on steam brakes for railway cars. 
called ** Nilson’s Steam Brake for Railway Cars."’ 
Dec, 1, 1874. 

4,117.—G. Ott, Warwick tewnship, Lambton county, 
Ont. Extension of No. 217, called “Ott’s Beehive.” 
Dec, 1, 1874. 

4,118.—C. P. Holmes, New York city, U. 8.—ist Exten- 


sion of 1,704, called“The United Canada Churn.” Dec. | 


2, 1874. 


4,119.—C. P. Holmes, New York city, U. 8.—Second Ex- | 


tension of 1,704, called “The United Canada Churn.” 
Dec. 3, 1874. 

4,120.—R. Dudley, Erie, Erie county, Pa., U. 8. Im- 

. provements on torsion springs for cars, wagons, etc., 
called **Dudiley’s Improved Torsion Spring.” Dec. 3, 
1874. 

4,121.—E. Chesterman, Philadelphia, Pa.,U.S. Improve- 


ments on apparatus for registering and classifying the | 


fares of passengers, calied ‘‘Passenger Fare Enumera- 
terand Classifier.” Dec. 3, 1974. 


the progress of science in all these departments, both at home and abroad. 
‘HEMISTS find in the SCIENTIFIC AMERICAN details of recent discoveries made in Cuemusrry, and 
articles on the application of that science to all the Useful Arts. 

AGRICULTU RISTS find in the SCIENTIFIC AMERICAN engravings and descriptions of the best and 
most approved Farm IMpPLEMENTs ; also, original and well selected articles on matters relating to Floriculture ; 

- great care being taken to furnish the latest and best illustrations of all new Ornamental Plants, for the house, 
lawn, or garden. This feature has been adopted during the past year with great success. 

ALL CLASSES OF READERS find in the SCIENTIFIC AMERICAN a popular resume of all the bes t 
scientific information of the day ; and it is the aim of the publishers to present it in an attractive form, avoid- 
ing as much as possible abstruse terms. To every intelligent mind, this journal affords a constant supply of 
instructive reading. 

REMEMBER the SCIENTIFIC AMERICAN is a WEEKLY PAPER, and every number contains as much 
information as most publications that are issued monthly, The ScieNTIFIC AMERICAN should have a place in 
every Family, Library, Study, Office, and Counting Room ; in every Reading Room, College, Academy, or School. 

A year’s numbers contain 832 pages and SEVERAL HUNDRED ENGRAVINGS, . Thousands of volumes are pre - 


an Instructor and Educator the SCIENTIFIC AMERICAN has no equal. It is promotive of knowledge and pro- 
gress in every community where it circulates. 


TERMS. 
FrBy the new law which goes into operation January 1, 1875, pub- 
ligher's are requited to pay postage in advance. The subscriber 
then receives his paper through the Post-office free. £3 





REGULAR. RATES POR SINGLE Corres, 
Scientific American, one year (incl _ | Science Record for 1876, (including post- 
i oy aay oS aie Ge $3 20 ‘ os a ae yg ...$2 50 
en erican, ear (including en of Progress (Large Steel-Plats En- 
postage) ........ he odes Ssvecee OD || graving), (including postage) .... 9 00 
Scientific American, three months (in- Patent Laws and Mechanical Movements 
cluding postage)..-.....-+------ 100 | (including postage) ..........25 cents. 


ComM@INEO RaTES. 
Scientific American, one year, and one Scientific “op year, and one 


copy of Science Record for 1875 copy of Men of Progress (includin 
(postage included) ..............$5 20 SEND side: cves cose ovsecien see 00 
Scientific American, two years (includ- Scientific American, one year, and one 
ing postage)........ o8ee cece cece 5 60 copy of Science Record for 1875, 
Two copies of Scientific American for | and one copy of Men of Progress 
one year, and two copies of Science (including postage)...... steeeee 12 00 


Record for 1875 (including postage) 9 50 


~~] ooo 


CivuB RATES AND PREMIUMS, 


CLUB Bares. 
Five copies of Scientific American, one year, postage included, ($2.80 
COU Since css ao Rapin ug ABS ci eae Fl 


To the person who sends us 4 club of five, as above, we send as a premium, free, a copy of 
Science Record for 1875. 


Five copies of Scientific American, one year, postage included .... .. -- -- $16.00 


To the person who sends us a club of five, as above, we send as a premium, free, a copy of 
the elegant engraving, Men of Proyress. . - 


Ten copies of Scientific American, one year, ($2.70 each) ........ pote ones $27.00 
To the person who sends us a club of ten, we give as a premium, free, a eopy of 
hm ahinn . “a Men of Progress. " 

a e ten names sent as above are new subscribers, the sender shall : 2mi » . OF 

ha, Bp anmee trtipeten oy er 8 receive as premiums, free, MEN oF 
If a Club of fifteen names is sent, at $2.70 each, of which five are new subscribers » sende 4 

be entitled, tre, to Mas or F on aul oa diew eftiiaman Iemma the sender of the club will 
ng orders under the above club rates, we will send two copies of the Sc 20 i . 

4872, °73, '74, or '75, as ordered,) as a substitute for engraving, es ov pinta ee ene 








ee eee eee eee. eee 2S ee 


PREMIUMS FOR New Sv@scer@zes, 


To any person who is now, or ever has been, a subscriber to the SCIED ,. 

81.78 us $3.20 for renewal of his own subscription, and $3.20 for one oe aa pvr 
| give as a premium, free, a copy of SCLENCE RECORD for 1875, or a copy of 1872, 1873, or 1874 when pre- 

ferred. We also offer the same premium to any peron who sends us two new subscribers and $6 40. 

Any subscriber who, at the time of renewing his own subscription, sends us three new subscribers, with 
$12.00 to pay for the four subscripti will be entitled to a copy, free, of Science Record for 18 75. 

Any person who sends us five new subscribers and $16,00, will be entitled to one copy of the SCIENTIFIC 
AMERICAN, free, for one year, and also to a copy of Science Record for 1875. 


Ss a SPECrIa“L NOTES. 
Clubs are not co to one address, nor to one » y ’ 
ois paper oon wr pete bp e croyae on one post-office, but may be solicited in different towns, and 
esnde a uames will be received at any time during the year, from the sender of a club, at the elub rates 
By the new postal law, the postage on the SCIENTIFIC AMERICAN is five c uarte 
twenty cents a year, payable in advance at the post-office where the paper is mailed. The chore rains wee ac . 
a es og comes yt receives the paper free through the post-office. 
¢ safest way to re: 8 by Postal-Order, Draft, or Express. Money carefully placed insid r 
and securely sealed, and carefully addressed, seldom goes astray ; butis a the ont oy oo 
Address all letters, and make all Postal-orders, drafts, etc., payable to : 


MUNN & CO, ae 
Publishers Scientific American, 
37 Park Row, New York City. 
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broad. 
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Advertisements. 


“Back Page - - - «= = = $1.00 a line. 
Inside Page - - - - - - 75 cents a line. 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as | 

early as Friday morning to appear in next issue. 
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TOR PRACTICAL MEN. 


d Catalogue of PRACTI- | 
AND SCIENTIFIC BOOKS—%6 es, 8v0.—will be 

A free of postage, to any one who will favor me with 

his address. | 


HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia, Pa. 





revised and enla 





HH?! ! FOR BRAZIL !—Manofacturers, yen to | 
introduce into Brazil their wares, would do well to | 
forward catalogues and corres’ Bn with TOSE. BEAL & | 


Rio de Janeiro. 


Seotiel’s 


raightener or bender for 


NUNEZ, Campos, Prova. de 


easily handled. 
chines, territory, or fllustra- 
ted circular, address 


GEO. C, HOWARD, 
18 8, 18th St. 
Philadel phi, Pa. 


SHLF-CULTURE. 


Self-knowledge is the key to universal knowledge, and 
this is the key to thescience of mind. Tus PHRENOLOGI- 
CAL JOURNAL, now in its 60th volume, is the chief expo- 
nent of Physiognomy, Physiology ,Ethnology, Psychology, 
and How to Read Character. Only $3 a year; $1.50 for 
half a year; new volume. Address 8. R. WELLS, 389 
Broadway, New York. 

Barnes’ Foot Power Scroll 
Saws & Lathe.—They are a Won- 
DER to all who see them run. More 
)MONEY is made with them in the 
shortesttime. More pleasure, know- 
tefige and interest for the money in- 

ested than any known article. All 
should have a FULL description. Thou- 
sands now using them. 
Address, with stamp, 

W. F. & J. 8. BARNES, 

Rockford, Winnebago Co., Lil. | 
At home, male or female, $35 per 
— day and evening. NoCapital. | 


Wor 
send valuable package ot | 
for all * centstrant. free. Address with ten 


cent return stamp, M. Youne, 173 Greenwich 8t., N. Y. 


00D OPPORTUNITY. — Buggies, Car- 
es, and Wagons.—A well established business, | 


















wor ing yhands and steam machinery, requires an expe- | 
rienced man, with some capital, to nto business at this | 
place. Apply,for next 30 days, to R. G. CROSS, Chatta- | 


nooga, Tenn. 


WANT A PARTNER, with from 6 
$10,000, to extend my business (Machinery), alread 
three years established. The best opening in ‘California | 
for the right man. For particulars, address O 
NER, No. 7 First St., San Francisco, Cal. 


P. BLAISDELL & CO., 


Worcester, Mass., 


Manufacturers of the Blaisdell Putent Tpri 
other first-class Mechanic's Tools Upright Drills and 


ure new Vouk on the art of | 
. y Sound; a com- | 
hon Bibest Titnd-—the chesten meet most simple, 





to| 





plete system E0( 

pars gene magne hy an one, in a short time, to report } 

trials, speeches, sermons, &c "s Prayer is written with } 

forty-nine strokes of the Pen, and ee words minute. The unem | 

ployed should learn thi Price, by mail, 50 Cts. ts wanted, | 
Address T.W. EVANS & CO, 1398. Seventh Street. hila.. Pa. | 





THE WALL STREET REVIEW 


= 
EXPLAINS sitet operations and privileges 
copy sent free J. HICKLING & CO * Bonkers and 
Brokers, ’ 72 reallets: New York. 

and Hoe Hence. 


At OTT L ATES, = Broom, Rak: 
C. HILLS, 51 Cortlandt St., N. Y. 


HUSSEY’S N ATIONAL Fak 
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lished. Royal quarto. Post-paid, $6. 


WOODWARD’S on 


NATIONAL Specifications and Estimates. | 
A RC HITECT. ("n awe dollars, post | 
MONCKT NS NATIONAL) Six in Ggtinee, post- 


MON - 
c ALPES THE a 4arg oeAe ? a post 


ORANGE JUDD co. "245 Broadway, N. Y. 


GEO. W. READ & co., 


STEAM BAND SAW 
AND VENEER-CUTTING MILL, 
186 fo 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.Y 
Always on hand, FULL STOCK of SEASONED 


Hard-Wood Lumber | 


AND CHOICE FIGURED VENEERS. 
The LARGEST STOCK! The GREATEST | 





ae VARIETY! The Lowest Prices! 
Enel Stamp ~y it. 
Orders by mail —— 2 Ay and faithfully ex Gunouted i 








| One Grand Cash Gift 


sn Spe 





HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK. | as good a new. 
Car Builders, Planing Batiders, Sash, Door | 
Carriage and Wagon W 


Awerican. 











and Blind 1. 
Makers, Agrica 


HORIZONTAL AND UPRIGHT BORING MACHINES, SUPERIOR TO ANY IN USE. 
PLANING AND MATCHING MACHINES, and other Wood-working Machinery. 


Send for Catalogue and Prioe-List. 
The Weekly s Sun. A's: eight-page, in 
56 b 


dependent, honest and 
fearless Dewppeper. road columns. We aim to make 
| the Wee iy aly Sioee best family sowenoer in the 
per year, pa 
Addre TH Sow New York City. 


4508's | PAT’T FRICTION CLU — 


eupefoctaves , be Yorney W. Mason & Co., 
Providence, R. I. BROOKS, € Clift street, 
New York; "TAPLIN, RICE & Pe. Akron » Ohio. 


RARE OFFERS! 


We offer a sampie of the 


Ladies’ Own Magazine, 


lowing ks al ‘or 3D cen tor H 
TERE SENT REESE ita 
COLLEEN Bwk 0 44 , to introduce our = 
Pt is the best LITERARY, HOUSEH and 
Fas SaLoN Bound in HY ublished. Sih ALA ps. 
40 first-class wri 10 APY, 
BORE OED ah Minjany 


$2 A YEAR, BironeS nit ob See 7. 
Pay, LA Spl ry Premiums for Clubs. 
AGE EN Si to  Subseribe, oo ee a 
a up Clubs. 
T. A. BLAND, Publisher, 
11 CLIntTon PLace, New Yorx. 
TO THE AMOUNT OF TWO MILLION FIVE 
HUNDRED THOUSAND ARE TO BE DISs- 
TRIBUTED, ON THE 2itm FEBRUARY, BY 
THE PUBLIC LIBRARY OF KENTUCKY, UPON 
THE OCCASION OF THEIR FIFTH AND LAST 
CONCERT. 
Drawing Certain or Money Refunded. 
One Grand Cash Gift $2 


One Grand Cash Gift 
One Grand Cash Gift 






One Grand Cash Gift 


BY 























10 Gash Gifts; 14;0B0each: 1 
15 Cash Gifts, 10:800 es cack? 1 
20 Cash Gifts, each, I 
25 Cash Gifts, 000 each, 1 

30 Cash Gifts, 3; 000 each, 
50 Cash Gifts, 2, 000 each, 1 
100 Cash Gifts, 1,000 each, : 

240 Cash Gifts, 500 each, 1 

500 Cash Gifts, 100 each, 
19,000 Cash Gifts, 50 each, 9 

Halves $25. Tenth, or each Coupon, 


Whole Tickets $50. 
$5. Eleven Whole Tickets, 8500 





For Tickets, or information, address 
THO. E. BRAMLETTE, Agent and Manager, Louié- 
ville, Ky., or THOS. H. HAYS & CO., 609 Broadway,N.Y. 
For cuttin; business 


STENCH DIES at2in,°uii2™ui 


complete OUTFITS for Clothing Sten- 


= and Eq Soy Cueshe, we with which young men are making 
da Send for Catalogue and samples to 
SpENCEI 17 Hanover St., Boston, Mass. 


Beene PUMPS 





~ ha EVERY POSSIBLE DU' 
rr TVOT ly 
GEO.F.BLAKE MFG C0.79& 81 | BERTYSTNY 
CAUSEWAY& FRIEND STS. BOSTON. 
SO CANALST. CHICACO 
SEND FOR LLU STRATED CATALOGUE 
And Men who have other at & wanted as agents. 
Novel > pleasant work, Goop Pay. Send 3-cent 
stamp culars. THE GRAPHIC COMPANY, 39-11 


Park cTace, New York. 





New and Original Designs Working i 

Seale Drawings, ana details for afl | MAGNETS—Permanent | ‘Steel Magnets 
= Styles of low-priced Houses, with | of any form or size, made to order by F. C. BEACH 

Specifications and Cost. Just Ms & CO., %8 Broadway, New York. Makers of the cele- 


brated’ Tom Thumb and Miniature Telegraph Instru- 


ments. 


ORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of emeteney, durability and econ- 
"with the minimum of weight and price. They are 
mu = favorably known, more than 1, being in 
wee. warran’ Bal Mataetery or no sale. Descriptive 
} sent on application. Address 
THE J.C. HOADLEY CO., Lawrence, Mass. 


MACHINERY. 
AD ING CUTTERS JOINTERS. EQUALIZERS, AND 
HEAD NG T 


E 
EY GAUGE LATHE—For turning all kinds A 
dice at Cabinet work. Simplest and best in use. 
manufacture a full line of Wood and Iron Working 
ngines, &c. Address 
T. R. BAILEY & VAIL, Lockport, N. Y 
eile ARDS“ AWy SFA Ves 
) GLES. 
Sole makers of the well known IMPROVED ) ST s AVES. NT 


SHINGLE AND ING SAWING MACHINE. For romans: 
address TREVOR & CO., Lockport 4 


R eretcsre on ‘MERIAM & CO., 








Machinery, Steam E 


of the latest improved Patent Dentets, 

Moldi Te inti reial Bort Ry 1? Vertical 
ng, fenon » MO! ml ertic 
and Circa J lar Re- cating as ne Sew Mills, Se rbo 


a — Railway” 
ono -~ Wood Turning Lathes, and various. other kinds 
oP Wood Machinery. Catalogues and price liste 
sent on bm perme M 
Warehouse, 107 Liberty Street, New York 


4 Polisher, Can Opener 


Enifes:. arpener. Agents wanted 
Centennial Novelty 65: N. 7th. St. Phila. Pa. 


abs. 
17 





BENTEL, MARGEDANT & Co., 


eg LINEN MARKING Pare}. for res 
ple, or $1.50 perdoz. Sentfree. H. 
P Chemists, Broadway, New yo” 
ean WAGES— Made quietty at Home. No capital 
4 required. Beautiful Glass Door-plates - 
easily mate (net Process). aw arge Y Book 
N W. PRATT, Rondout, N. Y. Sox 191 


ANTED — Experienced Help in Running, 

Planing, Moulding, and Sash and Door Machinery, 
and eying off and cutting out work from plans. Also aman 
accustomed to pocins and shipping, may bear of spring 
business by a n Ce ig 3) age, Terenas, and wages 
rpacted and = ™ Sash and Door Factory,"’ care 
C. A. COOK by CO., Advertising Agents, Chicago, Il. 











NEW YORK STORE, 4 CORTLANDT 8T. 
ADVERTISERS! Send twenty-five cents to GEO. P. 
1 Park 


w, New York, for their 
Pamphlet of one Kustered pages, containin; 


lists of 8,000 | 
newspapers, and estimates showing cost of advertising. 








@eeseeeveeaeeeee 
Sorew CHASERS. DRILL Gaver. 

One pair of Chasers - ig to 2 oe, address for Tic . 
10, 12, 14, 16, 18, 2, 22, 2%, 40, 48 threads to 
in. Drill Gauge, indis Seablet to i who use Twist Drills, 
sent free by mail for $1.50. Price List of Small Tools free 
GOODNO & WIGHTMAN, 2 Cornhill, Boston, Mass. 

FENU INE TURKEY OIL. STONE. 

SAS AND yarn 74 fs) gtONs 
D & CHABE, N. 





$ , Manufacturers. 
| ANKRUPT’S 3 SALE OF HORIZONTAL 
and Vertical Steam Engines. Also new and second 
aud Mag hinist’s Tools. Send for circular at 
THE Y ALE IRON WORKS, New Haven, Co Cc onn. 
1] locality. Costs NOTHING to try i rticulars 
FREE. P. 0. VICKERY & CO., Augusta, Me. 
SMALL MILLED MACHINE SCREWS made 
to order. Samples and price list sent free. 7 
CuRTIS M'F’e@ Co., Brattleboro, Vt. 
LASS MOvLps, for Fruit Jars, Lamps, 
Bottles, + Ink Stands,etc., made by H. BROOKE, 
15 years Con. WHITE and CeNnTRE Sts., N.Y. For any 
thing new in glass, you will require a mould (or die). 


PARTICULAR ATTENTION paid to MOULDS for 
VENTORS. Send model or drawing ; inclose stamp. 


AGENTS WANTEL. 


Men or women. $24 a week. Proof 

furnished. Business pleasantand honor- 

able with no risks. A 16 page circular 

and Valuable Samoles free. 839A postal- 

card on which to send your address 
ts but one cent Write at once to 
. M. REED, 81x st., NEW YorRK. 


- Andrews’ Patents. 
etosions, Uatetios Grooved, or Geared Heist- 
d toe every want. 








A WEEK to Male and Female Agents. in their 














Safecy 3 ory re Elevators. Brevent Accident, it 
elt, and Engine preak. 
smoleniturntig, Lomag Boile 
tine Engines, Double and Single, 1-2 te 
s- 
Centrifa: 90.009 zallons 
pate, Best . A, aS the Pela nae 


Sand, Gravel, Coal, Grain, etc., wi 


Rud, 
All “Fight, Simple, Durable, and Economical. 


Send 
WM. D. ANDREWS & BRO. 
414 Water Street, “New Y ork. 


RON BRIDGES—CLARKE, REEVEs & CO., 
PHCENIX VILLE paIpGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia, Pa. 

Specialti les—Accurate W orkmanship—Pheenix columns 
Use of double refined iron. No welds. All work done on 
~ premises, from ore to finished bridges. Illustrated 
bum mailed on receipt of 75 cents. 





IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


HANGERS, PULLEYS, COUPLINGS BELTING, 
&c. Send for Ilustrated Catalogue and Price Li 


GEORGE PLACE & Ce: 





121 Chambers & 108 Reade Sts., ry. City 
poules me > 1S and Ma Machines. Scroll 
a RH Working Machinery. 
atteawan 


SOHN B. sc MENCK S 8 SONS | Ma 
Send for Catalogue. 18 Liberty be, *. e. 


\TEW & IMPROVED PATTERNS.— —MACHINISTS’ 
aouipe sizes—at low 
Newark, N.J. 


,» 97 to 113 N. J. R. R. Ave., 
FORTUN TUNE por.Ak For Act in the Rubber rans | ¢ 





DORMAN’ 





A STENCIL AND STAMP uP WORKS. Baltimore, Md. 











| ae eens 
| P 
| and eS oe 


oft ood- Working 
| 8. A. WOOD'S ar and othe CO. she Liberty | &t., 


Send for Circulers, etc. Sudbury Si, ein 
MATEURS’ FOOT & SNGles Lat. LATHE 
Highest award at Franklin I 
xhibition. Send for circulars. 
7 Alling Street, Newark, N. J 


{OR. SALE—At Half Price—A Denmead 
Distntegrating Mil! ; has been used ouly ase trial, and 


_A 
RABING % & HUNT, Wilkesbarre, Pa. 


‘LUDLOW 


FRED. STONE & ©O., 3 Park Place, New York 


& SECOND- 
9 & CO., 60 Vesey St., New York. 


= aelaiad ra Steam . Pump. 


23 Adams St., Brooklyn, N.Y 


cA Wood's Planers, Seif. 
= abd 


om 
. B. Hass No 




















UNCHING 
DROP PRESSES, S.0AEt PRRSS _ 
CHARLES GoocH, 


i ed 5 Manufactured 
s 


PA 

which AS at ENE Dollars ar or teas, pee. cturere who 
wish to avail themselves of ~ = ablished business and 
ncies for the sole introduction and sale of 


For the Best. pad Ch 
ent THR STILES 


connecting 
desirable articles, are uae x correspond, Best of 
reterenee ven and requ 

ES GOOC Miss Market St., Philadelphia, Ps. 


r , WHO WANT ANY THING MADE OR MAN- 

UFACTURED should address ROBERT C. GRAY, 
Mechanical Engineer, 17i Bleecker 8t., New York. Draw- 
ings, Estimates, and Opinions furnished. 


Useful and Rare Chemicals. 


a. Soda and Mucilage, for pasting, pe nting, soap- 

; Fluoric and White Ac nad ~ me! Colors ; 

Putty or marble and glass cutters; Nickel Salts and 

es; rare Metals and Metallic Oxides; Cobalt, Tin, 

‘Antimony, Copper, Uranium, and the best Black Oxide 

Manganese, and Wolfram; Nickel, Cadmium, Bismuth ; 

Aluminum, Zaffre, Fluorspar, Felspar, fine Silex, Talc 

Asbestos and Cryolite, Yellow Cadmium and Pharaoh 
Serpents, in bulk. 


FULTON S8T., 


ATENT ror SALE—Tue Ciumax Borer 

Composition and Patent Paint, for removing and 
preventing incrustation, however thick, in Steam Boliers 
of every description. Has been thoroughly tried and tested 
by the largest Steam users in Engla The paint ts re 
markably cheap, and will alone keep Bollers, &c., free for 
¢ I or more, Patent right for America to be sold 
1 particulars, 2pply to the Works, 109 Victoria ®t. 
Birkenhead. Engla 








° week and Psy to all. Articles 
laple as flour. Sh ot free. ©. M. 
LInina TO“ & tara or Chicago. 









NONPAREIL MILLS. 





| For grinding Corn and Cob, Corn 
| Meal, Drugs, Bones, etc. lOsizes 
For Power. Also, 





Hand or 
+9 Cone-B 
anc 

Biles’ a] Soa niet free. A ddrese. 


arr 
Hn 


EPARD & MILLER, 
rm os “Froat Street, Cincinnati, v0. 


Auwo, axkan- | Free to Sewing Machine Agents. 


T Wilson ector— An Ilastrated Sewing Ma 
chine Journal, published monthly, 


devoted to the interest 
of Gowlas Machines, and everything manufaetured by 
Sewing Machines, Literature and General News. Eight 


pages and forty columns of choice miscellany and reading 
matter, WILSON SEWING MACHINE CO. Prsiisuers 
Subscription price FirTeEN CENTs per annum, with av 
elegant chromo free, postage prep FREE TO AGENTS 
and DEALERS in SEWING MACHINES and ATTAORMENTS. 
Address, WILSON'S REFLECTOR. 
CLEVELAND, Ou10, U. 8. A 


GEN. 





‘OOD-WORKING MACHINERY 


erally, Specialties, Woodworth Planers and Rich 
ardson s Patent Improved Tenon yo 
Central, corner Union &t., Worces' 
WITHERBY RUGG & BICHARDSON 





| oe ae Oe 


OLD ROLLED 





SHAF TING. 


The fact that this Shafting has % per cent greater 
strength, a finer finish, and is truer to gage, than any 
other in use, renters it undoubtedly the most economical. 
We are also the sule manufacturers of the CELEBRATED 
CoLiins’ Pat. COUPLING, and furnish Pullers. Hangers, 
etc., of the most approved styles. tee let KN ou 
application to JONES & LAUGHLI N 

Try Street, 2nd and 8rd Avenues, Pittsburgh, Pa 

(@™ Stocks of this Ane ftte store and for sale by 

AW DANA 
gre. PLACE & CO,, 121 © a street, N.Y. 
PIERCE & WHALING, Milwaukee, Wis. 


OTIS’ machinery 


Machinery. 
No. 348 BROADWAY, NEW YORK. 


OTIS, BROS. & CO., 


| Prize Picture sent tree | An 
The Toll- Gate . ingenious) Sry. Bg a 


Address, with stamp, E 


to find! 


55 








SUCCESS BEYOND COMPETITION. 
stats AIR FIRST PREMIUMS WITHIN 
Mowrns, awarded Nellis’ 

Original Harpoon Horse Hay 

Pork. Also,manf's all kinds 
Agt’l Steels & Irons, tem- 
red by Nellis Process to 
suit all kinds of soll, Facts 
& merits in Pampbiets free. 

A. J. NELLIS & O0., 


55 











Fa: 


SAVE 


Pittsburgh, LF 
MACHINERY. s:::,:3 2050". 
vi and increase Steaming ‘apacly' of your Boilers 


FUEL, 


se Thomas's Fluid Tannate Soda remove Scale. 
tein Barrels 500 Ib., & Bbis. 20 Ib., + Be. 135 ib. ,price 
10 cents per Ib., less ‘than one third price of other prepa- 
rations, and Superior to to p all ethers, Single applica- 
tions have removed saves W times 
its er Fuel, and 30 times ite cost in Repairs of Boll- 
d gives Dotter fe ite full steaming capacity, 
whiet no incrusted Botler can have. aT has been thor- 
y proven in hundreds of f Boilers. Address neers to 

N. SPENCER THOMAS, Elmira, N. 


E COUNT’S PATENT LATHE DOGS, 


both Steel and Iron ; Iron and Steel Clamps, Expand- 
ing Mandrels, &c. Sold at wholesaic prices during the 
hard times. Send for iBastrmted List to 
Cc. W. LE COUNT, 


South Norwalk, 





Conn 





5 2 Oo per day at home. Terms free. Address 
City. ” Go. Stinson & Co, Portland, Me. 





Second Hand: Engines and Boilers, 


of all wateand sizes, Row FO” @ EXCHANGED. 
eet ROBERTS 2 K & KING, 119 Liberty St,, New York 


L. FEUCHTWANGER & :CO.. 


pap wt pee 
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' — Advertisements, — 
” Bagle Pege ==> 22> $400. 


Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at pudlication office as 
early us Friday morning to appear in next issue. 


SEWING MACHINE 





§ cientific 





STEAM 





SA ‘sure » Relief for for J ‘Asthma 


K pae's PASTIL 
sTO & CO., Charlestown, Mass 











nizing our Agencies in various parts of 
Btates, and are pre to furnish First 
Class Machines to Agents, inal] sections where we are not 
represented, oh Very faverabie terms. 
e invite correspondence from experienced Agents: 
alep teens tea parties wishing to engage in asafe | 
usiness. The well-known uarautee of sc and 


of 
other machines JOHN. | 
IM = fg of the “following offices: 


» Boston, 
4 prea kway, x Ney, “Buctcbareh Pa 
fengo, I ; x 


| Routh Bik See uis, Me. | 


Send a a catalogue of all the | 
leading Liremary, MepicaL, LE- | 
GAL, 1@10Us, Laprrs, and Jv- | 
VENILE Periodicals, at reduced | 
club rates. | 

Address National SvUBSCRIP- 
k TION A@iencr. Box, Boston, Ms. 


Ms = p BOILERS NOW SHORT OF STEAM | 


=> fill 5 = b utes SOCOM'S Grate- 
ie Tron and Brass Fi oundry, ‘Dr ker &t., below 147 | 
North second, — | 


MAXIM’S 
Automatic Pumping Engine 


will elevate ten barrels of water per hour, at a cost of SIX 
CENTS for fael (gas or eee | Also suitable for light 
IM & WELCH 


power, AX 
Send for circular. 1% Center Street, New York. 


HOISTINGe=-x= 


Crane Bros. Mfg.Co., 
For SALE.-—2nd-hand, Portable and Sta- 


| 
| 
| 
| 
- 











CHICAGO. 








| Ctpecdler. Rave and Boflers, as new, at half of 
Original Cost. oovons é 
BINGHAM & RICH, Oil City, Pa. 
THE 


Commercial Agency. 


McKillop &Sprague Co. 


The Register or January, 1875, is now being pre- 
pared, and will be published as s00n after the 1st 
as possible. 

IT WILL CONTAIN a full list of National and 
State Banks. 

Name and Address of every Private Banker 
A Complete List of all the Manufacturing 
and Business Men in every Town and 
Village in the United States and British | 
Provinces, wita numerals giving credit 
and capital in eaci. case. 
The compilation is made from detafled reports, at the 
offices of the Ageficy, 109 and 111 Worth St. 
This Agency wa. the first to undertake the reporting of | | 
the entire country, and ite records are therefore the oldest | 
in extinct. Thin gived a decided advantage, which it | 
maintains through numerous Assoctate and Branch Offices, 
by systematic use of intelligent traveling agents, and by 
the employment of over 7,00) |ocal resident correspond- 
ents, 
An effiebent and i 
eeted with the institatio.s. 
The REGISTER wili be found a most valuable assistant’ 
to every Benking ana Commercia) House in the country. 
New Youx, Nov., 1974. 


( CR COVERING FOR BOIBERS AND 
PIPES saves Tweaty per Cent in Fuel 
OUR FELT, CEMENT, a PAINT FOR 
RUOFS is the best in the market 
Co. 


316--322 Front St., N.Y. | 


Todd & Rafferty MachineCo. 


MANUFACTURERS OF 


The celebrated Greene Variable: Cut-Off ine; Low 
Rasens Neapater ne Pies Denes 





1 Collecting Agency is con- 











oat ceeenias. and P Pontes as yatve Bi i 
Mit ee emp wach AL = 
ven isaac v's Machin- 

ay od adivon's Gov ae Stop-Valves; 
ST., NEW sey Blocks 


Wane, JERSEY. 
Pe: FoR ALL LARGE CORPO 














GREATEST INVENTION of the AGE. |’ 
_ ELECTRIC & VAPOR CHAIR. 


Bee, engraving a and enn My the ‘* Scientific Amer- 
es 7. eo arenes own cure for rheu- 
re and seietica. N opi a +S should be without one. 


Send for ci 
C.R. TOWNSEND, Sot AGEN 
Medical Institute, 168 Cumberiand St., Brooklyn, nN. +4 


PRATT’S 
ASTRAL 


pe op and best Oil ever mire in any lamp—for 
sale everywhere. AS. PRATT & CO. 
Established 1770. 108 Fulton street, N. Y 





WIRE ROPE 


Address S08) A. 2OEBLING 8 poses 
| ers, Trenton J., or 117 Liberty 






STEAM GOVERNORS 


COVERNOR 


American, 


[JANUARY 2, 1875. 








WITHOUT 


THE 


COST, 


WORLD 


Al 
,iN 


COVERNOR C 





DAMPER y anp LEVER 
REGULATORS B Ss TT Gir cocks. 
MURRILL & KEIZER, 44 Holliday St., Balt. 


Excelsi lor Do Your Own Printing 
sy Press for cards, labels, envelopes 
etc. Largersizes for] work, 
99 ict Men do their prin and 
advertising, save money and increase 
trade. Amateur day wana delight 
ful pastime for spare hours. 

Pri a : ag: 2 make money ra 

ting, nting. Send twostamps for 
. jg catalogue presses type etc, tothe Mfrs 
esse$ xrisry &co. Meriden, Conn. 


Working Models 


And Experimental ‘am Metal or Wood, made to 
order by NER, 62 Center St., N.Y. 





ENGINE LATHES, DRILLS,&c.«. Send fort Price. List. 
NEW HAVEN MANURACTURIN G 00., 
aven,’Conn. 


The Most Powerful, and the Only Tight 

—* Good Part Gate Turbine ever 
Price of small “wheels to suit 

thet ay Send address to PAIN 


BUY A 





hee wm and Rope for conveying power Fiske distances. 
Send for Circular. 


WAIN. 


A.A Cheimstord, Mags. 








In readjusting the prices of 


THE PeTANDARD OF OF ‘Tae ERG 


ed in the 
MOTO EVER CONSTRUCTE 





future as they in been in the past, the BEST SMALL 


BAXTER PORTABLE STEAM ENGINE} +3 


REDUCED PRICE LIST, 








NOVEMBER 2, 1874. 





‘THE BAXTER,’’ 


Re p andeostanes mp hed aay that it is done as a concession to the Rome demand for 


but, on the contrary, 


ation of of quality te! wrrub wk oes. cn seo eee aa 


For circulars, price list, and testiuionials. address 


WM. D. RUSSELL, 


18 Park Place, New York. 


Office of the Baxter Steam Engine Co. 
g2 When you write, mention ScIENTIFIC AMERICAN. 











THE JOHN HARDICK 
NIAGARA STEAM PUMP, 


98 to 9% Peart St., Brooklyn, N.Y. 
Manufactured solely by 


Hubbard & Aller. 


ENGINES AND BOILERS, 
Pulleys,Shafting and Hangers 
a Specialty. 


NOYE’S Works 


are the rage Port inthe United Sta Li, & ke Burr 
Millstones le Milis, Smut Machines, ‘Kers, Mill 
Picks, Wate ls, Pulle eys and Gearing, specially 
adapted to four mills, fone for catalo, ay? 

Se OYE & SON, Buffalo, N. Y. 


C. HENRY HALL & CO., 2% Cortlandt 8t., N.Y.City. 


THE PULSOMETER. 


The simplest, most durable and effective 
Srzam Pemp now in use. Will pump gritty 
or maddy water without wear or injury to 
its parts. It cannot get out of order. 











Branch Depots: 


11 Pemberton Square, Boston, Mass, 
1827 Market 8t., nee Pa 


H. WESLEY PERKINS, 


“SCIENTIFIC” 


ENGRAVER 


ROW, N 





31 PAR 
DESIGNING eae AND ENGRAVING. 
sodsilelt AN NAA RE -ibe SODA Rogans & 


Co., Madison, Ind. Agéncie: H. Te Pituse a Pa. ; 
Dyer Meutne Co. Bi. Louis, Mo. ; Whit- 

Burrell, Lacte Falls, N. ¥.; Warden, Mc 
\e —--ee . H. Harrison, Nashville, pone. ; 
Sinstche Rankin Byenertie. Ind. ; Dudley 
Coleman, New BB Co. & Co., 31 St. Paul 
St..B’more, Md. ; Babcoc fs Wilcox 20 Cortlandt St. »N.Y. 


Machinists’ Tools. 


EXTRA HEAVY AND IMPROVED PATTERNS. 
LUCIUS W. POND, MANUFACTURER, 
Worcester, Mass. 


WAREROOMS % LIBERTY S17., N. Y. 
Lathes, Planers, Boring Millis, Driis,and Gear Cut- 
ters a Specialty. 


GLASS OIL CUPS 


of all hae. Brass Fittings for Steam, Water and Gas. 
Brass C Send for Catalogue. T. HOLLAND & 
co., 62 ana Gold St., New York. 


[.NGINES New and focend. Hand 














3 Wells St. Chicago. I 


AND BOI 
Portable and Stati . For descri address 
WIN & WHITE, Ol City, Pa 








nites vas oe use. = for ramp ae ée. 


a, 
purposes, purporting to connate ISAESTOS. ws unless the 


iz CAUTION. —The public 


ASBESTOS MATERIALS 


PAINTS (all colors), CEMENTS, «c., 
pate inducements to dealers. 


rchasing or using any materials for the above or 
our name and of patents 


raven and sole anumeturer, HW. JOHNS, 87 Maiden Lane, N. Y. 











VP Ae eT 


U 


EMERSON,FOR 





a 
aw 


| Box7%8, New York city, 


y-T. V. Carpenter. Advertising Agent. Address 





Union Tron Mills, Pittsburgh, Pa. 
pod our + roved Wrought. SE kore 
ted), in in which the een the 


compound welds betw: 
~~ , which have proved so bjectionabie in th the 3g 
mode of manufacturing, are entirely av 

to ail sizes at terms as favorable as can be 
obtained elsewhere. 


a alee Trea Mills, Pittsburgh, Pa. 


Carnegie, Kioman & Co. 


a LOG acces inouerene and ten beautiful samples 
v Transfer Pictures sent post-paid 
ioe _ cents, leone charming Pictures, Instructions and 


logue, 50 cents. They are Heads, Landscapes, 
\Stowete, Autumn Leaves, Birds, Animals, Insects, 
|Grotesque and Comic Figu res, dc., in great variety. 


[They can be transferred to an y article so as to imi- 
te the most beautiful nting. Agents wanted. 
Address J. ns MPA TTEN & CO., 71 Pine Street, New York. 


Now Is THE TIME TO SUBSCRIBE 


New York Weekly. 


BEST STORY AND SKETCH PAPER PUBLISHED. 


CIRCULATION 350,000. 

Largest Circulation of any Paper in the World. 
Everybody Readsit! Everybody Admires It! 
SEND THREE DOLLARS, 
and you will receive, for one year, the most oy or liter- 











ary paper in the world (postage prepaid by us), containing 
ut 
iT Serial 
tte . etches of — and Adventures, 
Pieasant ee 


Joab illinee Ariston, 


e Departmen giving advice on Good 
Ange metrecting the yous how to act at Wed- 
di Parties, ~ 


13 Knowledge-Box Recipes and Medical sugges - 
‘Answers to Correspondents, on Law, Love, 








ic and Histo 
Items o 
S es” Work-box Articles, embracing advice 
about the Making and Cutting of Dresses, the selection of 
Materials, etc., 
istorical toms, ge etc., and a variety of 
other interesting py luranaral matte 


SUBSCRIBE FOR THE NEV NEW YORK WEEKLY 
AND YOU WILL BE 
AMUSED, ENTERTAINED, INSTRUCTED, 
and cheered oy the weekly visits ofa paper that has neve 
failed to merit the esteem Of ite ite millions of readers. 


Terms to “Subscribers: 


One year—1 copy — One Month........... 25 cts 
7 é ree). oT | ccocccncces 50 cts 
o 2 copies... ebdiccotses 7% cts 

08, ue 8) Beltre deccces BEL OUE  *  cececesccce $1.00 








Those sendi 2) for a 2 Club of t, all sent at one 
entitied ¢ ~ - a he Cott Getters up 
‘om copies at $2.50 each 
ie aeer ae pee denn be seen at every post- -Office- 
drug store, and news agency in the Union 
In MAKING REMUTTANCES Fi roe SUBSCRIPTIONS, alwa: 8 
procure a draft on New York, or a Post-Ojice Money on: 
der, if possible. Where neither of ae can oe 
send the Fay = but a 8 in @ REG 
vegtettst? on 
t registration 8 


letters A 
ee easresting $0 SMITH, do not 
recent order of the Postt Omics Der 


By.a 
inept this is absolutely ni necessary to ensure prompt eliv- 
ery of letters. 


THE NEW YORE WEEKLY POSTAGE FREE 


On and after January 1, 18%, we will the postane 
on the New YorK WEEKLY. Now is the time tose a 
subscriptions, as all maf! subscribers will hereafter receive 
the New YORK WEEKLY postage free 


ALL LETTERS SHOULD BE Apouneaap To 
STREET & SMITH, Proprictors, 
25, 27, 29 and 31 Rose St., N.Y. P.O. Box 4896. 


Munn & Co.’s Patent Offices. 


Established 1846, 
The Oldest for Soliciting Patents 
in the United States. 
TWENTY-EIGH1 YEARS’ EXPERIENCE. 

MORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.’s services in examining their in- 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
SerenTir1co AMERICAN, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
assignments,attend to filing applications in the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 











From ‘the best London Manufacturers. © For sale b: 
RAND, 55 Cliff 8t., N.Y. 
A Practical Treatise on Cement for 2 cents. 





g BU MAN WITH SMALL CaPI- 
sent for 10 cents. WM. Y. M’ALLIS- 
ut St., Philadelphia, Pa. 








THE HEALD & CISCO 
Patent Centrifugal races 
First Premium 4 New “orlean |, and New 


7 sagtee 
Perfect satisfaction : cheapest, most 
a guaranteed. .~ 
M.Kers, ‘anners, Contractors, Brick Makers 
with complete, at low 
. _iustra- 


f wrecking. git , Irrigating, etc 
tor . 
free. #0) using 


pee ia 


ile, N.Y, 


‘AMERICAN TWIST DRILL oO: 


nsocket. et, R. ufacture’ 
wncnawic 8 TOOLS. SPECIAL- 
TIES, Patent SoLip EMERY WHEELS, 





C. M. A., Boston, 
| NEW YORK OFFICE, ‘1’ Le New ‘CaURCE URCH STREET. — 


HARTFORD 
STEAM BOILER 


Inspection & Insurance 
COMPANY. 


W. B. Frawxum, V. Pt. J. M. Avuen, Pres't 


ae 


HARTFORD, Conn, 














| 


rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent busin-ss both in this and 


q | in foreign countries. 


Patents obtained in-Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted. 

A special notice is made in the Scrmntur1io AMERICAN of 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by such notice. 

A pamphiet of 110 pages, containing the laws and fail ai- 
rections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Address 

MUNN & CO.,, 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. ¥. 
~ yet ia 
Washin ty, rner F and 7th Streets, 
HE “ ‘Scientific American” is printed with 


CHAS ENEU JOHNSON & of: 's Tenth 
Lombard sto. Pailedelphis ands Gold br, New bork: 





